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ELECTRONIC DEVICE, IMAGING DEVICE,
IMAGE REPRODUCTION METHOD, IMAGE
REPRODUCTION PROGRAM, RECORDING
MEDIUM WITH IMAGE REPRODUCTION
PROGRAM RECORDED THEREUPON, AND
IMAGE REPRODUCTION DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This is a Continuation of application Ser. No. 14/473,355
filed Aug. 29, 2014, which in turn is a Division of Ser. No.
13/509,740 filed May 14, 2012, which in turn is a National
Stage of International Patent Application No. PCT/JP2011/
052282 filed Feb. 3, 2011, which claims the benefit of
Japanese Patent Application Nos. 2010-035010, 2010-
035013, and 2010-035014 filed Feb. 19, 2010. The disclo-
sure of each of the prior applications is hereby incorporated
by reference herein in their entireties.

TECHNICAL FIELD

The present invention relates to an electronic device, to an
imaging device, to an image reproduction method, to an
image reproduction program, to a recording medium with an
image reproduction program recorded thereupon, and to an
image reproduction device.

BACKGROUND ART

It has been proposed to operate cameras in pairs (for
example, refer to Patent Documents #1 and #2), and it has
been proposed to establish such a pairing using strobe light
emitted by the cameras.

Furthermore, a camera system is known with which it is
arranged to perform collaborative photography with a plu-
rality of cameras (for example, refer to Patent Document
#3).

CITATION LIST
Patent Literature

Patent Document #1: Japanese Laid-Open Patent Publica-
tion 2009-33494.

Patent Document #2: Japanese Laid-Open Patent Publica-
tion Heisei 08-084282.

Patent Document #3: Japanese Laid-Open Patent Publica-
tion 2001-008089.

SUMMARY OF THE INVENTION
Technical Problem

However, with Patent Document #1, it is necessary for
strobe light to be emitted in order to perform the pairing
operation, and there is the problem that this is not applicable
for use indoors when light emission is prohibited, or for use
outdoors during daylight.

Moreover, with Patent Document #2, there is the problem
that paired operation in which photography is performed by
both cameras is not included.

And, with the camera system of Patent Document #3,
there is no disclosure of any method for reproducing the
plurality of images that have been obtained by collaborative
photography by the plurality of cameras, although it is
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2

desirable to reproduce the plurality of images that have been
obtained by collaborative photography in an effective man-
ner.

Solution to the Problem

According to the 1st aspect of the present invention, an
electronic device comprises: a communication unit that
performs communication with an external device; and a
control unit that issues a command to the external device via
the communication unit, on the basis of at least one of
capacity of the external device, and capacity of the elec-
tronic device.

According to the 2nd aspect of the present invention, it is
preferred that in the electronic device according to the 1st
aspect, the capacity of the external device includes at least
one of remaining capacity of a battery, and vacant capacity
of a storage medium; and the control unit issues the com-
mand to the external device on the basis of at least one of the
remaining capacity of the battery, and the vacant capacity of
the storage medium.

According to the 3rd aspect of the present invention, it is
preferred that in the electronic device according to the 1st or
2nd aspect, the capacity of the electronic device includes at
least one of remaining capacity of a battery, and vacant
capacity of a storage medium; and the control unit issues the
command to the external device on the basis of at least one
of the remaining capacity of the battery, and the vacant
capacity of the storage medium.

According to the 4th aspect of the present invention, it is
preferred that in the electronic device according to the 3rd
aspect, the control unit stores data sent from the external
device on the storage medium.

According to the 5th aspect of the present invention, the
electronic device according to any one of the 1st through 4th
aspects may further comprise a display device that displays
data sent from the external device.

According to the 6th aspect of the present invention, it is
preferred that in the electronic device according to the Sth
aspect, the data sent from the external device is image data;
and the electronic device according to the Sth aspect may
further comprise a processing device that performs filter
processing upon images to be displayed upon the display
device according to the level of reception by the communi-
cation unit when receiving the image data from the external
device.

According to the 7th aspect of the present invention, it is
preferred that in the electronic device according to the 6th
aspect, the processing device performs filter processing so
that greater an amount of blur of the image becomes, lower
the level of reception becomes.

According to the 8th aspect of the present invention, it is
preferred that in the electronic device according to any one
of the 4th through 7th aspects, the communication unit
comprises a first communication device that performs com-
munication regarding the capacity of the external device,
and a second communication device, different from the first
communication device, that communicates the data sent
from the external device.

According to the 9th aspect of the present invention, an
electronic device, comprises: a first communication unit that
establishes pairing with an external device by short distance
communication with the external device, or by communi-
cation via a human body; a second communication unit,
different from the first communication unit, that performs
communication with the external device; and a control unit
that issues a command to the external device via the second
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communication unit when the pairing has been established
by the first communication unit with the external device.

According to the 10th aspect of the present invention, the
electronic device according to the 9th aspect may further
comprise: a timer unit that counts time from when the
pairing with the external device is established.

According to the 11th aspect of the present invention, it is
preferred that in the electronic device according to the 10th
aspect, the control unit cancels the pairing when the time
counted by the timer unit exceeds predetermined time
period.

According to the 12th aspect of the present invention, the
electronic device according to any one of the 1st through
11th aspects may further comprises: a gravity sensor that
detects a direction of gravity; and a determination unit that
determines a master and slave relationship with the external
device on the basis of the output of the gravity sensor.

According to the 13th aspect of the present invention, an
imaging device comprises: an image capture unit that
acquires image data; a communication unit that performs
communication with an external imaging device; an acqui-
sition unit that, via the communication unit, acquires pho-
tographic conditions set by an external imaging device as a
plurality of photographic conditions for the external imaging
device; and a photography control unit that sets a photo-
graphic condition that is different at least in part of the
photographic conditions for the external imaging devices
acquired by the acquisition unit as a photographic condition
for the imaging device.

According to the 14th aspect of the present invention, it
is preferred that in the imaging device according to the 13th
aspect, the photography control unit sets a photographic
condition that is a same at least in part of the photographic
conditions for the external devices acquired by the acquisi-
tion unit as a photographic condition for the imaging device.

According to the 15th aspect of the present invention, it
is preferred that in the imaging device according to the 13th
or 14th aspect, the photographic condition is at least one of
photographic optical system magnification ratio, shutter
speed, aperture value, sensitivity, and color adjustment pro-
cessing information.

According to the 16th aspect of the present invention, the
imaging device according to the 15th aspect may further
comprise: an image processing unit that performs color
adjustment processing upon image data acquired by the
image capture unit, and wherein: the acquisition unit
acquires the image capture optical system magnification
ratio and the color adjustment processing information that
are set by the external imaging device as the photographic
conditions for the external imaging device; and the photog-
raphy control unit, along with setting to a magnification ratio
that is different from the image capture optical system
magnification ratio of the external imaging device acquired
by the acquisition unit, also controls the image processing
unit to perform the color adjustment processing on the basis
of color adjustment processing information that is same as
the color adjustment processing information of the external
imaging device acquired by the acquisition unit.

According to the 17th aspect of the present invention, it
is preferred that in the imaging device according to the 16th
aspect, the acquisition unit acquires the image capture
optical system magnification ratio and the color adjustment
information that are set by the external imaging device, in
mutual correspondence, as the photographic conditions for
the external imaging device; and the photography control
unit compares together the photographic optical system
magnification ratio acquired by the acquisition unit and the
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photographic optical system magnification ratio that has
been set, and controls the image processing unit to perform
color adjustment processing on the basis of the color adjust-
ment processing information corresponding to the image
capture optical system magnification ratio that is smaller.

According to the 18th aspect of the present invention, it
is preferred that in the imaging device according to the 15th
aspect, the acquisition unit acquires the image capture
optical system magnification ratio and the shutter speed that
are set by the external imaging device as the photographic
conditions for the external imaging device; and the photog-
raphy control unit, along with setting to a magnification ratio
that is different from the magnification ratio of the image
capture optical system of the external imaging device
acquired by the acquisition unit, also sets a shatter speed that
is same as the shutter speed of the external imaging device
acquired by the acquisition unit.

According to the 19th aspect of the present invention, it
is preferred that in the imaging device according to the 15th
aspect, the acquisition unit acquires the image capture
optical system magnification ratio and the aperture value
that are set by the external imaging device as the photo-
graphic conditions for the external imaging device; and the
photography control unit, along with setting to aperture
value that is different from the aperture value of the external
imaging device acquired by the acquisition unit, also sets a
magnification ratio that is same as the optical system mag-
nification ratio of the external imaging device acquired by
the acquisition unit.

According to the 20th aspect of the present invention, it
is preferred that in the imaging device according to the 20th
aspect, the acquisition unit acquires the image capture
optical system magnification ratio and the shutter speed that
are set by the external imaging device as the photographic
conditions for the external imaging device; and the photog-
raphy control unit, along with setting to a shutter speed that
is different from the shutter speed of the external imaging
device acquired by the acquisition unit, also sets a magni-
fication ratio that is same as the optical system magnification
ratio of the external imaging device acquired by the acqui-
sition unit.

According to the 21st aspect of the present invention, an
imaging device comprises: an image capture unit that
acquires image data; a communication unit that performs
communication with an external imaging device; and an
image capture control unit that performs predetermined
image capture processing via communication with the exter-
nal imaging device; wherein the image capture control unit
includes an assistance unit that, on the basis of contents of
communication with the external imaging device, suggests
framing so that photography of same photographic subject
as that of the external imaging device is performed from a
different photographic direction.

According to the 22nd aspect of the present invention, it
is preferred that in the electronic device according to the 21st
aspect, the assistance unit comprises: a face detection unit
that detects a face on the basis of the image data from the
image capture unit; and a photographic direction determi-
nation unit that determines a direction of photography of the
face on the basis of the detected face.

According to the 23rd aspect of the present invention, the
electronic device according to any one of the 13th through
22nd aspects may further comprise a recording unit that
records the image data acquired by the image capturing unit
in a storage unit; and wherein: the image capture control unit
controls the recording unit so as to append information to the
image data acquired by the imaging device while commu-
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nication is established with the external imaging device, the
appended information specifying that the image data is
captured while communication is established.

According to the 24th aspect of the present invention, an
imaging device comprises: an image capture unit that per-
forms image capture; a communication unit that communi-
cates with another image capture device that performs image
capture; a requesting unit that, along with issuing a photog-
raphy request via the communication unit to the another
image capture device, also issues a storage region creation
request to the another image capture device for creating a
storage region for storing at least an image photographed by
the other image capture device in response to the photog-
raphy request; a creation unit that creates a storage region in
which the image captured by the image capture unit is to be
stored, in response to the storage region creation request
from the another image capture device issued via the com-
munication unit; and an acquisition unit that acquires via the
communication unit an image stored in a storage region
created by the another image capture device according to the
storage region creation request.

According to the 25th aspect of the present invention, it
is preferred that in the imaging device according to the 24th
aspect, the acquisition unit stores the acquired image in the
storage region created by the creation unit.

According to the 26th aspect of the present invention, it
is preferred that in the imaging device according to the 24th
or 25th aspect, the acquisition unit acquires information
when acquiring the image, the information specifying time
that the image was photographed.

According to the 27th aspect of the present invention, the
imaging device according to the 26th aspect may further
comprise: a display unit that displays the image; and a
control unit that displays images stored in the storage region
upon the display unit in order of time series in which the
images were photographed.

According to the 28th aspect of the present invention, the
imaging device according to any one of the 24th through
26th aspects may further comprise: a display unit that
displays the image; and a control unit that separates images
stored in the storage region into images captured by the
image capture unit and images captured by the other image
capture device and display the images upon the display unit.

According to the 29th aspect of the present invention, the
imaging device according to any one of the 24th through
26th aspects may further comprise: a display unit that
displays the image; a decision unit that makes a decision as
to whether or not the image stored in the storage region is an
image of a person; and a control unit that displays the images
upon the display unit according to the result of the decision
by the decision unit.

According to the 30th aspect of the present invention, the
imaging device according to any one of the 24th through
26th aspects may further comprise: a display unit that
displays the image; a decision unit that makes a decision as
to whether or not the image stored in the storage region is a
scenery image; and a control unit that displays the images
upon the display unit according to result of the decision by
the decision unit.

According to the 31st aspect of the present invention, the
imaging device according to any one of the 24th through
30th aspects may further comprise: a selection unit that,
when a plurality of images photographed by the image
capture unit and the another image capture device at sub-
stantially same moment have been photographed are stored
in the storage region, selects either one of the images and
displays it upon the display unit.
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According to the 32nd aspect of the present invention, the
imaging device according to the 31st aspect may further
comprise: a contour extraction unit that analyzes each of the
plurality of images that have been photographed at substan-
tially same moment and performs contour extraction there-
upon; and wherein: the selection unit selects, among the
plurality of images that have been photographed at substan-
tially same moment, an image for which the amount of
contour extraction by the contour extraction unit is high.

According to the 33rd aspect of the present invention, the
imaging device according to the 31st aspect may further
comprise: a face detection unit that analyzes each of the
plurality of images that have been photographed at substan-
tially same moment and performs smiling face detection
thereupon to detect a degree of smiling thereof; and wherein:
the selection unit selects, among the plurality of images that
have been photographed at substantially same moment, an
image for which the degree of smiling according to the
smiling face detection unit is high.

According to the 34th aspect of the present invention, an
image reproduction method that reproduces a plurality of
images photographed by a plurality of imaging devices, each
of' the plurality of images being corresponded to information
related to its opposite party in photography and photo-
graphic time point information, in which are executed:
collection processing for collecting the plurality of images
photographed by the plurality of imaging devices into image
groups on the basis of the information related to opposite
parties in photography and the photographic time point
information; and reproduction processing for reproducing
the plurality of images included in the image groups in order
of photographic time point according to the photographic
time point information.

According to the 35th aspect of the present invention, it
is preferred that in the image reproduction method according
to the 34th aspect, in the reproduction processing, among the
plurality of images included in the image groups, after
reproduction of images captured by a first imaging device in
order of the photographic time point, images captured by a
second imaging device are reproduced in order of the
photographic time point.

According to the 36th aspect of the present invention, the
image reproduction method according to any one of the 34th
aspect may further include: decision processing for making
a decision as to whether or not the plurality of images
included in the image groups are images that were photo-
graphed with a person as a subject; and wherein: in the
reproduction processing, after the images, among the plu-
rality of images included in the image groups, that were
captured by a first imaging device have been reproduced in
order of the photographic time point, subsequently the
images that were captured by a second imaging device are
reproduced in order of the photographic time point if the
decision has been made in the decision processing that the
images were photographed with a person as a subject; while
all of the images included in the image groups are repro-
duced in order of the photographic time point if the decision
has been made in the decision processing that the images
were photographed with a person as a subject.

According to the 37th aspect of the present invention, the
image reproduction method according to any one of the 34th
through 36th aspects may further include: selection process-
ing for selecting one of the plurality of images included in
the image groups as an image to be reproduced if, among the
plurality of images included in the image groups, there are
a plurality of images that have been photographed at sub-
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stantially same moment; and wherein: in the reproduction
processing the image selected in the selection processing is
reproduced.

According to the 38th aspect of the present invention, the
image reproduction method according to the 37th aspect
may further include: contour extraction processing for ana-
lyzing the plurality of images, among the plurality of images
included in the image groups, that were photographed at
substantially same moment and for performing contour
extraction thereupon; and wherein: in the selection process-
ing, the image for which the contour extraction amount
obtained in the contour extraction processing is the highest
among the plurality of images that were photographed at
substantially same moment is selected as image for repro-
duction.

According to the 39th aspect of the present invention, the
image reproduction method according to the 37th aspect
may further include: smiling face detection processing for
analyzing the plurality of images, among the plurality of
images included in the image groups, that were photo-
graphed at substantially same moment and for detecting a
degree of smiling thereof; and wherein: in the selection
processing, the images for which the degree of smiling
obtained in the smiling face detection processing is highest
among the plurality of images that were photographed at
substantially same moment is selected as image for repro-
duction.

According to the 40th aspect of the present invention, an
image reproduction program causes a computer to execute
all of the processing of an image reproduction method
according to any one of the 34th through 39th aspects.

According to the 41st aspect of the present invention, a
recording medium records an image reproduction program
according to the 40th aspect.

According to the 42nd aspect of the present invention, an
image reproduction device comprises: a memory in which
an image reproduction program according to the 1st aspect
is recorded; and a microcomputer that executes the image
reproduction program.

Advantageous Effects of Invention

According to the 1st and 2nd aspect of the present
invention, it is possible to perform paired operation in an
appropriate manner, irrespective of whether the equipment is
indoors or outdoors.

Furthermore, according to the 34th aspect of the present
invention, it is possible to reproduce the plurality of images
effectively in succession, which are photographed in collab-
orative photography by the plurality of the imaging device

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of an electronic camera accord-
ing to an embodiment of the present invention;

FIG. 2 is a rear view of this electronic camera;

FIG. 3 is a figure showing an example of an operating
menu screen;

FIG. 4 is a figure showing an example of a screen for
setting a pairing formation condition;

FIG. 5 is a figure showing an example of a paired person
setting screen;

FIG. 6 is a flow chart for explanation of a flow of
processing for establishing pairing;

FIG. 7 is a figure showing an example of an “upper”
decision table;
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FIG. 8 is a figure showing an example of a pairing OFF
timer setting screen;

FIG. 9 is a figure showing an example of a screen that is
displayed during photograph registration processing;

FIG. 10 is a figure showing an example of a “folder
display” screen upon a “parent machine”;

FIG. 11 is a figure showing an example of a “folder
display” screen upon a “child machine”;

FIG. 12 is a figure showing an example of a thumbnail list
display;

FIG. 13 is a figure showing an example of a through
image that is being displayed upon a “parent machine”;

FIG. 14 is a figure showing an example of a through
image that is being displayed upon a “child machine™;

FIG. 15 is a figure showing an example of a through
image that is being displayed upon the “parent machine”;

FIG. 16 is a figure showing an example of a through
image that is being displayed upon the “child machine”;

FIG. 17 is a flow chart showing an example of processing
flow that is performed by a CPU when performing coop-
erative photography of a type #1;

FIG. 18 is a flow chart showing an example of processing
flow that is performed by the CPU when performing coop-
erative photography of a type #2;

FIG. 19 is a flow chart showing an example of processing
flow that is performed by the CPU when performing normal
photography

FIG. 20 is a figure showing an example of a “left side”
decision table;

FIG. 21 is a flow chart showing an image reproduction
program of an electronic camera according to a second
embodiment; and

FIG. 22 is a figure for explanation of the overall structure
of apparatus that is used for supplying a manufactured
program product.

DESCRIPTION OF THE EMBODIMENTS

In the following, embodiments for implementation of the
present invention will be explained with reference to the
drawings.

The First Embodiment

FIG. 1 is a block diagram for explanation of an example
of the structure of an electronic camera 1 according to a first
embodiment of the present invention. In FIG. 1, the elec-
tronic camera 1 includes a photographic optical system 11,
an imaging element 12, an AFE (Analog Front End) circuit
13, an image processing circuit 14, a speaker drive circuit
15, a speaker 16, an LCD monitor 17, a RAM 18, a flash
memory 19, a CPU 20, a memory card interface (I/F) 21, a
communication control circuit 22, operating members 23, an
attitude sensor 24, an audio processing circuit 25, a stereo
mike 26, an illumination device 28, a power supply circuit
29, and a lens drive circuit 30.

The CPU 20, the RAM 18, the flash memory 19, the
memory card interface 21, the communication control cir-
cuit 22, the audio processing circuit 25, the lens drive circuit
30, the image processing circuit 14, the illumination device
28, the speaker drive circuit 15, and the LCD monitor 17 are
all connected together via a bus 27.

The photographic optical system 11 is built up from a
plurality of lens groups that include a zoom lens and a
focusing lens, and forms an image of a photographic subject
upon an image capture surface of the imaging element 12. It
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should be understood that, for simplification of the drawing,
the photographic optical system 11 is shown in FIG. 1 as
being a single lens.

The imaging element 12 consists of a CMOS image
sensor or the like in which light reception elements are
arranged as a two dimensional array upon the image capture
surface. This imaging element 12 photoelectrically converts
the image of the photographic subject formed by the pho-
tographic optical system 11 and generates an analog image
signal therefrom. This analog image signal is inputted to the
AFE circuit 13.

The AFE circuit 13 performs analog processing such as
correlated double sampling and gain adjustment and so on
upon the analog image signal, and converts the image signal
after this analog processing into digital image data. This
digital image data is inputted to the image processing circuit
14. And the image processing circuit 14 subjects the digital
image data to various types of image processing (such as
color interpolation processing, tone conversion processing,
contour enhancement processing, white balance adjustment
processing, image compression processing, image expan-
sion processing, and so on).

On the basis of audio data sent from the CPU 20, the
speaker drive circuit 15 generates reproduced audio signals
such as, for example, operating sounds, warning sounds,
audio messages, and so on. And the speaker 16 performs
audio reproduction on the basis of these reproduced audio
signals.

The LCD monitor 17 includes a liquid crystal panel, and
displays images and operating menu screens and so on
according to commands from the CPU 20. And the RAM 18
is used as a work memory for the CPU 20. Moreover, the
RAM 18 temporarily stores digital image data before pro-
cessing by the image processing circuit 14 and digital image
data after such processing. The flash memory 19 stores a
program to be executed by the CPU 20, and also stores data
for reference that will be described hereinafter.

The CPU 20 is a photography control unit that controls the
operations performed by the electronic camera 1 by execut-
ing a program stored in the flash memory 19. The CPU 20
also performs control of AF (auto focus) operation and of
automatic exposure (AE) operation. For example, for this
AF operation, a contrast detection method may be employed
in which a focused position for the focusing lens (not shown
in the figures) is obtained on the basis of contrast informa-
tion in a through image. The through image is an image for
monitoring that is repeatedly acquired by the imaging ele-
ment 12 at predetermined time intervals (for example at 30
frames per second), before a command for photography. The
CPU 20 is also endowed with a time counting function, by
which it counts time on the basis of a clock signal.

The memory card interface 21 has a connector (not shown
in the figures), and a storage medium 51 such as a memory
card or the like is connected to this connector. The memory
card interface 21 performs writing of data to the storage
medium 51 that is connected thereto, and reading of data
from the storage medium 51. The storage medium 51
consists of a memory card or the like that internally houses
a semiconductor memory.

The communication control circuit 22 controls commu-
nication with an external device according to commands
from the CPU 20. This communication control circuit 22
includes a wireless communication circuit, and transmits
and receives radio waves via an antenna 22q. In this first
embodiment, an example will be explained in which wire-
less communication is performed with another electronic
camera 1 that has a similar structure to that of this electronic
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camera 1. It should be understood that, preferably, the
wireless communication circuit includes a circuit, for
example a RSSI (Received Signal Strength Indicator), for
measuring the intensity of the signal that is received and for
performing control of the range of the signal that is trans-
mitted.

The communication control circuit 22 also has a human
body communication function for performing communica-
tion via a human body according to commands from the
CPU 20. In concrete terms, electrodes 226 through 22e for
transmission and reception are arranged on the upper, lower,
right, and left surfaces of the casing of the electronic camera
1 so as to be exposed (refer to FIG. 2). This is a system (refer
to Re-publication 2006/054706) according to which a closed
circuit is established between the electronic cameras 1 by
their bodies and by the capacitance coupling between their
bodies by the user of this electronic camera 1 and the user
of the other electronic camera 1 doing as described below,
so that communication can be performed between the two
electronic cameras 1 by using these two human bodies as
antennas. In detail, a closed circuit is established by the user
of this electronic camera 1 and the user of the other
electronic camera 1 each grasping his electronic camera 1
with his one hand so as to touch at least one of the
transmission/reception electrodes thereof, and by the two
users then clasping together their other hands that are not
grasping the electronic cameras 1. It should be understood
that it would also be acceptable for the communication
control unit 22 to be provided with a cable communication
function, in which it performs communication via a cable
upon command from the CPU 20. In this case, a LAN cable
port or the like not shown in the figures would be provided.

The operating members 23 include a release button 23a,
zoom switches 236 and 23¢, a cruciform switch 23g, a menu
switch 23e, and so on that will be described hereinafter
(refer to FIG. 2). And, in response to various operations such
as mode changeover operation and menu selection operation
and so on, the operating members 23 send operation signals
to the CPU 20.

The attitude sensor 24, for example, detects the direction
of gravity, and sends its detection signal to the CPU 20. And
the CPU 20 determines the attitude of the electronic camera
1 on the basis of this detection signal. In concrete terms, the
CPU 20 not only decides whether the electronic camera 1 is
in the vertical position or in the horizontal position, but also
decides whether or not it is upside down.

The audio processing circuit 25 amplifies an audio signal
captured by the mike 26, and converts the signal after
amplification to digital audio data with an A/D conversion
circuit (not shown in the figures). And the illumination
device 28 is a device for illuminating the photographic
subject during night-time photography. Moreover, upon
command from the CPU 20, the power supply circuit 29
supplies voltage from a battery 52 to the various sections of
this electronic camera 1, and also detects the voltage of the
battery 52 and sends a signal specitying the voltage that it
has detected to the CPU 20 as battery remaining capacity
information.

The lens drive circuit 30 includes a circuit that drives a
motor for focus adjustment (not shown in the figures) and a
circuit that drives a motor for zoom adjustment (also not
shown in the figures). The motor for focus adjustment
adjusts the focus by shifting the focusing lens included in the
photographic optical system 11 forwards and backwards
along the direction of the optical axis. And the motor for
zoom adjustment adjusts the magnification ratio by shifting
the zoom lens included in the photographic optical system
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11 forwards and backwards along the direction of the optical
axis. This lens drive circuit 30 drives both the motor for
focus adjustment and also the motor for zoom adjustment
according to commands from the CPU 20.

In the state in which communication has been established
with another electronic camera 1 (both of them having a
similar structure), the CPU 20 of the electronic camera 1
performs predetermined cooperation processing. The state in
which communication is established between this electronic
camera 1 and another electronic camera 1 and predetermined
cooperation processing can be executed will subsequently be
termed “pairing”. The state in which such predetermined
cooperation processing can be executed is a state in which
commands related to operation and so on can be mutually
transmitted and received between this electronic camera 1
and the other electronic camera 1. Moreover, this coopera-
tion processing is not particularly limited; for example,
processing such as the following is included as being
cooperation processing. Examples are: processing to make
the other electronic camera 1 execute the same operation as
this electronic camera 1; processing to make the other
electronic camera 1 execute a different operation from that
of this electronic camera 1; processing to cause information
such as image data or the like to be transmitted to the other
electronic camera 1; and so on. Normally, after communi-
cation has been established by a command and data being
transmitted from one of this electronic camera 1 and the
other electronic camera 1 to the other, and by the electronic
camera 1 that has received this command and data replying
to the electronic camera 1 that was the source of command
transmission, subsequently pairing of the electronic cameras
1 becomes established upon the fulfillment of some prede-
termined condition that will be described hereinafter. It
should be understood that cable communication, wireless
communication, human body communication or the like
may, for example, be cited as methods for communication
between this electronic camera 1 and the other electronic
camera 1. Moreover, it would also be acceptable to employ
appropriate combinations of these communication methods,
for example human body communication until communica-
tion has been set up and wireless communication thereafter,
or the like.

It is arranged for it to be possible to change over between
a paired mode in which the above described pairing is
performed, and a normal mode in which pairing is not
performed. It may, for example, be arranged for this mode
changeover to be performed according to operation of the
mode switch 23d by depressing, or to arrange for such mode
changeover to be performed upon an “operating menu”
screen that is being displayed according to depressing opera-
tion of the menu switch 23e. In this explanation, the pro-
cessing performed by the CPU 20 will be explained with
particular attention being directed to the case when change-
over to the paired mode is performed.

—The Pairing Formation Conditions—

It is arranged for it to be possible to select from among
four pairing formation conditions. Operation to select a
pairing formation condition is performed in advance as
follows, before performing communication with the other
electronic camera.

FIG. 2 is a rear view of the electronic camera 1. On the
rear surface of the electronic camera 1, there are provided:
an LCD monitor 17, a zoom switch 235 (T), a zoom switch
23¢ (W), a mode switch 234, a menu switch 23e, a delete
switch 23/, a cruciform switch 23g, and an OK switch 234.
Moreover, the above described transmission/reception elec-
trode 225 is provided upon the upper surface of the casing
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of the electronic camera 1. Furthermore, the above described
transmission/reception electrode 22¢ is provided upon the
lower surface of the casing. And the above described trans-
mission/reception electrode 224 is provided upon the right
side of the casing, while the above described transmission/
reception electrode 22d is provided upon the left side of the
casing.

When the menu switch 23e is operated by being
depressed, the CPU 20 displays an “operating menu” screen
upon the LCD monitor 17, such as the example shown in
FIG. 3. A plurality of items for selection are displayed in this
“operating menu”, such as for example an item 171 “register
photograph”, an item 172 “set pairing formation condition”,
an item 173 “pairing OFF timer”, and an item 174 “set
paired person”. When the cruciform switch 23g is operated
by being depressed upwards or downwards while the “oper-
ating menu” screen is being displayed, the CPU 20 changes
the selected item upwards or downwards according to this
operating signal. It should be understood that FIG. 3 shows
the example of the state in which the selection item 172 is
selected. And when the cruciform switch 23g is operated by
being depressed in the confirm direction (rightwards con-
firmation) in the state in which the item 172 “pairing
formation condition setting” is selected, the CPU 20 dis-
plays a “pairing formation condition setting” screen upon
the LCD monitor 17, as shown by way of example in FIG.
4.

In FIG. 4, four items for selection as “pairing formation
conditions” are displayed: an item 176 “normal”, an item
177 “face identification”, an item 178 “hand clasping”, and
an item 179 “camera contact”. When the cruciform switch
23g is operated by being depressed upwards or downwards
with the screen shown by way of example in FIG. 4 being
displayed, the CPU 20 changes the item selected upwards or
downwards according to the operation signal. It should be
understood that the state in which the selection item 176 is
selected is shown in FIG. 4 as an example. And when the
cruciform switch 23g is operated by being depressed in the
confirm direction (rightwards confirmation), the CPU 20
sets the item that is selected at this time point as the pairing
formation condition.

—Normal—

When the pairing formation condition is set to “normal”,
the CPU 20 establishes a pairing under the condition that
communication is established with the other electronic cam-
era 1. The communication control circuit 2 is set in advance
to transmit at a power with which wireless communication
can be performed over a predetermined range (for example
10 m). It should be understood that it is arranged for it to be
possible to change over this transmitting power in advance
by menu operation, so as to limit the communication range
stepwise according to command from the CPU 20 (for
example, to 3 m, 50 cm, or 3 cm).

Instead of changing over the power at which the commu-
nication control circuit 22 transmits, it would also be accept-
able to arrange to change over between high and low the
decision threshold value for determining whether or not
reception by the communication control circuit 22 is taking
place while keeping the power transmitted by the commu-
nication control circuit 22 constant. In this first embodiment,
in either of these cases, the communication between the two
electronic cameras 1 is of the non-contact type.

—Face Identification—

The CPU 20 is endowed with a function of detecting a
“face” included in the through image, and with a function of
determining whether or not this “face” is the “face” of some
predetermined person. Since in this first embodiment the
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“face” of the opposite party is photographed, accordingly
the communication between the electronic cameras 1 when
identifying this “face” is of the non-contact type. The
explanation of this face detection processing and of this face
identification processing will be omitted, since it is prior art
technology. When the pairing formation condition is set to
“face identification”, then the CPU 20 establishes a pairing
based upon this condition “face identification” after having
established communication with the other electronic camera
1. The operation for setting the identity of the person with
whom pairing is to be established is performed in advance
in the following manner before communication with the
other electronic camera 1.

When the cruciform switch 23g is operated by being
depressed in the confirm direction (rightwards confirmation)
in the state in which the item 174 “paired person” is selected
while the “operating menu” screen (FIG. 3) is being dis-
played, the CPU 20 displays a “paired person setting” screen
upon the LCD monitor 17, as shown by way of example in
FIG. 5. From among all of the data for reference recorded
(i.e. registered) in the flash memory 19, the CPU 20 reads
out thumbnail image data for “faces”, and displays these
thumbnail images. The data for reference includes thumb-
nail image data for “faces” and characteristic weight data
that has been generated on the basis of that image data. This
characteristic weight data is used in the “face identification”
described above. The data for reference that is used in “face
identification” is recorded (i.e. registered) in advance in the
flash memory 19. The procedure for this registration will be
described hereinafter.

In FIG. 5, a thumbnail image is displayed for each of the
“faces” of persons A, B, and C. A check box is displayed
upon the left side of each of these thumbnail images. For
example, a check box 172 is displayed upon the left side of
the thumbnail image 171.

When the cruciform switch 23g is operated by being
depressed in the selection direction (i.e. upwards or down-
wards) with the “paired person setting” screen being dis-
played, the CPU 20 shifts the display position of the cursor
173 upwards or downwards according to the operation
signal. And, when the OK switch 23/ is operated by being
depressed, the CPU 20 causes a check mark to be displayed
within the check box that is surrounded by the cursor 173.
Moreover, when the OK switch 23% is operated by being
depressed in the state in which a check mark is displayed in
this check box, the CPU 20 causes that check mark dis-
played within the check box to be removed. And the CPU 20
sets the “faces” for those thumbnail images upon the “paired
person setting” screen for which check marks are displayed
as subjects for identification.

—Hand Clasping—

When the pairing formation condition is set to “hand
clasping”, the CPU 20 establishes a pairing based upon the
condition in which data is received by the above described
human body communication after having established com-
munication with the other electronic camera 1. For example,
by a closed circuit that is created when the two users of the
electronic camera 1 and the other electronic camera 1
between which communication has been established as
described above clasp one another’s hands (it is sufficient for
their skins to come into mutual contact), a mutual pairing
may be established by the electronic cameras 1 sending and
receiving predetermined data to one another. In this first
embodiment, in this case of hand clasping as well, the
communication between the two electronic cameras 1 is of
the non-contact type.
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—Camera Contacting—

When the pairing formation condition is set to “camera
contact”, the CPU 20 establishes a pairing based upon the
condition in which the two electronic cameras 1 come into
direct mutual contact after having established communica-
tion with the other electronic camera 1. As described above,
the transmission/reception electrodes 226 through 22e are
arranged upon the upper, lower, left, and right portions of the
casing of each of the electronic cameras 1, so as to be
exposed (see FIG. 2). A large electrical current flows when
the electronic cameras 1 come into direct mutual contact at
any of these transmission/reception electrodes 224 through
22e, since the impedance of this closed circuit is low as
compared to the case during human body communication.
The CPU 20 determines that the electronic cameras 1 are in
mutual contact by detecting the occurrence of this signal
current via the communication control circuit 22. It should
be understood that the communication control circuit 22 is
constructed so as to determine which of the transmission/
reception electrodes 225 through 22e are in mutual contact,
and so as to inform the CPU 20 thereof.

The flow of processing performed by the CPU 20 for
establishing pairing after having changed over to the paired
mode will now be explained with reference to the flow chart
shown by way of example in FIG. 6. This is an example in
which the communication before establishment of commu-
nication is by wireless communication. When the CPU 20 of
the electronic camera 1 and the CPU of the other electronic
camera 1 are changed over to the paired mode, each of them
starts a program for performing the processing shown in
FIG. 6.

In a step S11 of FIG. 6, the CPU 20 issues a communi-
cation request, and then the flow of control proceeds to a step
S12. For example, the CPU 20 may send a command to the
communication control circuit 22, so as to cause it to
transmit a communication request command at a transmis-
sion power that can reach another electronic camera 1 that
is positioned within the above described range of 10 m. In
the step S12, the CPU 20 decides whether or not there has
been any reply to this communication request. And if a reply
has been received by the communication control circuit 22,
then the CPU 20 reaches an affirmative decision in this step
S12 and the flow of control proceeds to a step S13. But if no
reply has been received, then the CPU 20 reaches a negative
decision in this step S12 and the flow of control is trans-
ferred to a step S17.

In the step S13, the CPU 20 makes a decision as to
whether or not the pairing formation condition is “normal”.
And, if the pairing formation condition is set to “normal”,
then the CPU 20 reaches an affirmative decision in this step
S13 and the flow of control is transferred to a step S16. But
if the pairing formation condition is not set to “normal”, then
the CPU 20 reaches a negative decision in this step S13 and
the flow of control is transferred to a step S14.

In the step S16, along with the CPU 20 sending a
command to the communication control circuit 22 and
causing it to transmit a confirmation signal to the other
electronic camera 1, it also increments by one a counter that
counts the number of times of pairing formation with the
other electronic camera 1 that is the recipient, and then the
flow of control is transferred to a step S27. The confirmation
signal is a signal that the “parent machine” sends to the
“child machine” in the pairing. Here the establishment of
pairings for the various IDs is managed by including iden-
tification information for the communication requesting side
(for example, the ID of the electronic camera 1) in the above
described communication request, and by including identi-
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fication information for the replying side (the ID of the other
electronic camera 1) in the above described reply.

In this first embodiment, the “parent machine” and the
“child machine” are determined in the following manner. If
the pairing formation condition is set to “normal” (an
affirmative decision in the step S13), then the electronic
camera 1 that has initially transmitted the communication
request (in the step S11) is taken as being the “parent
machine” in the pairing, while the electronic camera 1 that
has replied to this communication request (in a step S18) is
taken as being the “child machine” in the pairing. And if the
pairing formation condition is set to “face recognition” (an
affirmative decision in the step S15), then the electronic
camera 1 that has performed the “face identification” is
taken as being the “parent machine” in the pairing, while the
electronic camera 1 that has been “face identified” is taken
as being the “child machine” in the pairing. Moreover, if the
pairing formation condition is set to “hand clasping” (an
affirmative decision in the step S23), then the electronic
camera 1 that has initially transmitted a command and data
via the closed circuit via the human body communication
described above is taken as being the “parent machine” in
the pairing, while the electronic camera 1 that has received
this command and data is taken as being the “child machine”
in the pairing. The determination of the “parent machine”
and the “child machine” in the case of “camera contact” will
be described hereinafter.

In the step S27 the CPU performs time matching, and then
the processing of FIG. 6 terminates. This time matching
may, for example, be performed by matching the time of the
“child machine” to the time of the “parent machine”. In
concrete terms, the CPU 20 sends a command to the
communication control circuit 22, and causes it to transmit
time information to the other electronic camera 1. Due to
this, it is possible to transmit the time information for the
“parent machine” to the “child machine”, so as to synchro-
nize their times together. Upon the termination of the
processing of FIG. 6, the paired relationship between the
“parent machine” and the “child machine” becomes effec-
tive. And, after the formation of this pairing, counting of
time is started by both the “parent machine” and the “child
machine”, whose times have been matched together. The
CPU 20 performs predetermined processing while a pairing
is established. The processing while a pairing is established
will be described hereinafter.

In the step S14, the CPU 20 makes a decision as to
whether or not the pairing formation condition is “face
identification”. And, if the pairing formation condition is set
to “face identification”, then the CPU 20 reaches an affir-
mative decision in this step S14 and the flow of control is
transferred to a step S15. But if the pairing formation
condition is not set to “face identification”, then the CPU 20
reaches a negative decision in this step S14 and the flow of
control is transferred to a step S22.

In the step S15, the CPU 20 makes a decision as to
whether or not “face identification” has been performed. If
a face that is registered has been identified, then the CPU 20
reaches an affirmative decision in this step S15 and the flow
of control proceeds to a step S16, whereas, if no face that is
registered has been identified, then the CPU 20 reaches a
negative decision in this step S15 and the flow of control is
transferred to a step S26. It should be understood that, along
with reproducing and displaying the through image that is
used for this “face identification” upon the LCD monitor 17
in real time, if the CPU 20 has performed “face identifica-
tion”, then it provides a display superimposed upon the
through image showing that “face” (for example, by dis-
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playing a frame surrounding the “face”, or the like). And, if
the CPU 20 has identified a plurality of faces, then it may,
for example, choose the largest one of those faces (i.e. the
one that occupies the maximum proportion of the through
image).

In the step S22, the CPU 20 makes a decision as to
whether or not the pairing formation condition is “hand
clasping”. And, if the pairing formation condition is set to
“hand clasping”, then the CPU 20 reaches an affirmative
decision in this step S22 and the flow of control is trans-
ferred to a step S23. But if the pairing formation condition
is not set to “hand clasping”, then the CPU 20 reaches a
negative decision in this step S22 and the flow of control
proceeds to a step S24.

If in the step S23 a signal indicating that predetermined
data has been received via human body communication is
transmitted from the communication control circuit 22, then
the CPU 20 reaches an affirmative decision in this step S23,
and the flow of control is transferred to the step S16. But if
no signal indicating that predetermined data has been
received via human body communication is transmitted
from the communication control circuit 22, then the CPU 20
reaches a negative decision in this step S23, and the flow of
control is transferred to the step S26. It should be understood
that, in this first embodiment, it is arranged to send data that
indicates that pairing formation is possible when a closed
circuit is formed by human body communication.

In the step S24, the CPU 20 makes a decision as to
whether or not any signal indicating mutual contact of the
electronic cameras 1 has been received from the communi-
cation control circuit 22. If a signal indicating mutual
contact of the electronic cameras 1 is inputted from the
communication control circuit 22, then the CPU 20 reaches
an affirmative decision in this step S24, and the flow of
control proceeds to a step S25. But if no such signal
indicating mutual contact is inputted, then the CPU 20
reaches a negative decision in this step S24 and the flow of
control is transtferred to the step S26.

In the step S25, the CPU 20 performs “upper” determi-
nation processing. This “upper” determination is a decision
as to which of the electronic cameras 1 is positioned more
upwards when the electronic cameras 1 come into mutual
contact. In this first embodiment, the camera that is posi-
tioned more upwards against the direction of gravity is taken
as being the “upper” one.

The CPU 20 makes the “upper” decision by referring to
the decision table shown by way of example in FIG. 7, on
the basis of the direction of gravity based upon the detection
signal from the attitude sensor 24 and on the basis of a signal
from the communication control circuit 22. As an example,
the case will now be explained in which the electronic
camera 1 is held in a vertical position (i.e. with its right side
downwards), and the upper surface of the other electronic
camera 1 (that is in the upright position) is contacted against
this right side. Since the transmit/receive electrode 22d is the
one that is furthest along the direction of gravity, and since
the electrode that is contacted is this transmit/receive elec-
trode 22d, accordingly the CPU 20 of the electronic camera
1 reaches the decision of “upper”. In this first embodiment,
the machine in the pairing for which “upper” has been
decided is taken as being the “parent machine”, while the
machine in the pairing for which “lower” has been decided
is taken as being the “child machine”. On the other hand, the
CPU of the other electronic camera 1 that has come into
contact with the electronic camera 1 described above
reaches the decision of “lower”, since (in the upright posi-
tion) its transmit/receive electrode 22¢ is the one that is



US 9,462,141 B2

17

furthest downwards along the direction of gravity, and since
its electrode that is contacted is the transmit/receive elec-
trode on its upper surface (i.e. the transmit/receive electrode
22b).

If a decision of “upper” has been made, then the CPU 20
arrives at an affirmative decision in the step S25, and the
flow of control is transferred to the step S16. But if the CPU
20 has not made a decision of “upper”, then it arrives at a
negative decision in the step S25, and the flow of control is
transferred to a step S20. This transfer to the step S20 is in
order to stand by for a confirmation signal from the “parent
machine” as being a “child machine”.

In the step S26, the CPU 20 makes a decision as to
whether or not a timeout has occurred. If a predetermined
timeout period (for example one minute) has elapsed, then
the CPU 20 reaches an affirmative decision in this step S26,
the flow of control returns to the step S1 and repeats the
processing described above. But if the above described
timeout period has not elapsed, then the CPU 20 reaches a
negative decision in this step S26, and the flow of control
returns to the step S14 and repeats the processing described
above.

If a negative decision has been reached in the step S12,
then in the step S17 the CPU 20 decides whether or not there
is any communication request from another electronic cam-
era 1. If a communication request command has been
received by the communication control circuit 22, then the
CPU 20 reaches an affirmative decision in this step S17 and
the flow of control proceeds to a step S18. But if no
communication request command has been received by the
communication control circuit 22, then the CPU 20 reaches
a negative decision in this step S17 and the flow of control
returns to the step S11.

In the step S18 the CPU makes a reply, and then the flow
of control proceeds to a step S19. For example, the CPU 20
may send a command to the communication control circuit
22, and cause it to make a reply to the other electronic
camera 1. In the step S19, the CPU 20 makes a decision as
to whether or not a signal indicating a contact has been
received. If a signal indicating mutual contact with another
electronic camera 1 is inputted from the communication
control circuit 22, then the CPU 20 reaches an affirmative
decision in this step S19 and the flow of control is trans-
ferred to the step S25, whereas if no signal indicating such
mutual contact is inputted, then the CPU 20 reaches a
negative decision in this step S19 and the flow of control
proceeds to a step S20.

In this step S20, the CPU 20 makes a decision as to
whether or not a confirmation signal has been received from
the other electronic camera 1 by the communication control
circuit 22. If such a confirmation signal has been received,
then the CPU 20 reaches an affirmative decision in this step
S20 and also establishes a pairing, and then the flow of
control is transferred to the step S28. But if no confirmation
signal has been received, then the CPU 20 reaches a negative
decision in this step S20, and the flow of control proceeds to
a step S21.

In the step S28 the CPU performs time matching, and then
the processing of FIG. 6 terminates. This time matching is
performed by matching the time to the time information
transmitted from the “parent machine”. Upon the termina-
tion of the processing of FIG. 6, the paired relationship
between the “child machine” and the “parent machine”
becomes effective.

In the step S21, the CPU 20 makes a decision as to
whether or not a timeout has occurred. If a predetermined
timeout period (for example one second) has elapsed, then
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the CPU 20 reaches an affirmative decision in this step S21,
and returns the flow of control to the step S11 and repeats the
processing described above. But if the above described
timeout period has not elapsed, then the CPU 20 reaches a
negative decision in this step S21, and the flow of control
returns to the step S20 and the processing described above
is repeated. It should be understood that, if the pairing
formation condition is “hand clasping”, then the transmis-
sion of the confirmation signal in the step S16 may be
transmitted by human body communication.

Apart from being terminated due to manual operation (for
example, by paired mode cancellation due to the mode
switch 234 being operated by being depressed), a pairing
that has become established as explained above may end
automatically due to an OFF timer that has been set in
advance. Moreover, it would also be acceptable to arrange to
end the pairing automatically if at least one of the following
cases (1) through (4) occurs.

(1) When the vacant capacity of the storage medium 51 is
less than some predetermined vacant capacity.

(2) When information indicating that the vacant capacity of
the storage medium 51 on the side of the other electronic
camera 1 is less than some predetermined vacant capacity
has been acquired by communication to the effect.

(3) When the remaining capacity of the battery 52 is less
than some predetermined remaining capacity.

(4) When information indicating that the remaining capacity
of the battery 52 on the side of the other electronic camera
1 is less than some predetermined remaining capacity has
been acquired by communication to the effect.

Furthermore, it would also be acceptable to arrange to set
the time for staying in the paired mode, and/or the number
of'still image frames that can be photographed and the image
mode in the paired mode (i.e. the number of pixels recorded,
such as high image quality, standard, economy, or the like),
and/or the photographic time and the frame rate during
movie photography in the paired mode, according to infor-
mation about at least one of the vacant capacities of the
storage mediums 51 of the two electronic cameras 1, and the
remaining capacities of their batteries 52. It should be
understood that the pairing also terminates when the dis-
tance between the electronic camera 1 and the other elec-
tronic camera 1 becomes outside the above described com-
munication range. When the pairing terminates, the CPU 20
stores in the flash memory 19, in correspondence with the ID
of each electronic camera 1, identification information of the
opposite party with which the pairing was established (for
example, the ID of the electronic camera 1), the number of
times that pairing has been established with this opposite
party electronic camera 1, and the cumulative time interval
of pairing with this opposite party electronic camera 1.

Now, the procedure for setting the pairing OFF timer will
be explained with reference to FIG. 8. When the cruciform
switch 23g is operated by being depressed in the confirm
direction (rightwards confirmation) in the state in which the
item 173 “pairing OFF timer” is selected during the display
of the “operating menu” screen (FIG. 3), then the CPU 20
displays a “pairing OFF timer” setting screen upon the LCD
monitor 17, as shown in FIG. 8. And when the cruciform
switch 23g is operated by being depressed in the selection
direction (i.e. upwards or downwards) while this “pairing
OFF timer” setting screen is being displayed, the CPU 20
changes the selected item upwards or downwards according
to this operating signal. FIG. 8 shows the state in which an
item 72 is being selected. And, when the cruciform switch
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23g is operated by being depressed in the rightwards direc-
tion, the item that is being selected at this time point is
confirmed.

If the item 71 “OFF” is confirmed, then the CPU 20
performs termination of the pairing by the above described
manual pairing cancellation operation. And if the item 72
“30 minutes” is confirmed, then the CPU 20 performs
termination of the pairing according to whichever comes
first: paired mode cancellation operation, and the lapse of
thirty minutes from when the paired mode started. The time
that pairing starts corresponds to the time point at which
time matching was performed in the step S27. Moreover, if
the item 73 “1 hour” is confirmed, then the CPU 20 performs
termination of the pairing according to whichever comes
first: paired mode cancellation operation, and the lapse of
one hour from when the paired mode started.

—Photograph Registration Processing—

The processing for recording (i.e. registering) data for
reference to be used for “face identification” in the flash
memory 19 will now be explained. When the cruciform
switch 23g is operated by being depressed in the rightwards
direction in the state in which the item 171 “register pho-
tograph” is being selected upon the “operating menu screen”
(FIG. 3) that is being displayed upon the LCD monitor 17,
then the CPU 20 starts a program for performing this
photograph registration processing.

Having started the photograph registration program, the
CPU 20 displays an assistance frame G upon the LCD
monitor 17. FIG. 9 is a figure for explanation of an example
of this display upon the LCD monitor 17. The CPU 20
displays an image based upon the most recent through image
data stored in the RAM 18 upon the LCD monitor 17, and
also displays the assistance frame G superimposed over the
image that is being displayed. The photographer aims the
electronic camera 1 so that the face of the person who is the
photographic subject and whom he desires to register is
surrounded by the assistance frame G.

Upon receipt of an operating signal to end photograph
registration processing (for example an operating signal
from the menu switch 23e), the CPU 20 stops the display of
the assistance frame G and terminates the photograph reg-
istration processing. One the other hand, if no operating
signal to end photograph registration processing (for
example an operating signal from the menu switch 23e) is
received, then the CPU 20 makes a decision as to whether
or not the release switch is ON. If the release button 234 has
been full depress actuated, then the CPU 20 performs
photographic processing.

And the CPU 20 makes a decision as to whether or not the
image data that has been acquired by this photographic
processing can be used for face identification. The CPU 20
performs face detection processing on the basis of the data
among the image data that corresponds to the interior of the
assistance frame G, and makes a decision as to whether or
not this face is a face that is registered if a face has been
detected. In concrete terms, by performing face identifica-
tion processing on the basis of the image data for the region
of the face that has been detected and the data for reference
corresponding to the “faces™ of the thumbnail images that
are registered in the flash memory 19, the CPU 20 identifies
whether or not the person whose face has been detected is
the same person as one of the people whose faces are already
included in the data for reference.

If this is a face that is already registered, then the CPU 20
displays, for example, “already registered” upon the LCD
monitor 17. On the other hand, if this is not a face that is
already registered, then the CPU 20 records data for refer-
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ence in the flash memory 19 as the “face” of a new person.
In concrete terms, the CPU 20 creates thumbnail image data
on the basis of the image data that corresponds to the interior
of the assistance frame G, and creates characteristic weight
data on the basis of the above described image data. And the
CPU 20 records data for reference in the flash memory 19,
including the thumbnail image data and the characteristic
weight data. Due to this, data for reference is registered,
such as that for the person B upon the paired person setting
screen (see FIG. 5).

—Deletion of Data for Reference—

Data for reference that is recorded (i.e. registered) in the
flash memory 19 can be deleted in the following manner.
When the delete switch 23f'is operated by being depressed
in the state in which the paired person setting screen (FIG.
5) is being displayed upon the LCD monitor 17, the CPU 20
takes the data for reference related to the person who
currently is being designated by the cursor 173 as the subject
for deletion.

For the person B who is surrounded by the cursor 173, the
CPU 20 displays a message upon the LCD monitor 17 such
as, for example “Delete data for person B?”. And, when the
delete switch 23fis operated by being depressed for a second
time, the CPU 20 deletes from the flash memory 19 the data
for reference that includes the thumbnail image data that is
being displayed and the corresponding characteristic weight
data. Due to this, the display for the person B is deleted from
the paired person setting screen (FIG. 5).

—Processing while a Pairing is Established—

1. Image Viewing

While a pairing is established, for a file folder that has
been set in advance to be shared, the CPU 20 makes it
possible to view its contents from the electronic camera 1 on
the opposite side via wireless communication (if the pairing
formation condition is set to “hand clasping”, then via
wireless communication or via the human body (a closed
circuit created by the above described “hand clasping” or the
like)). In this first embodiment, this viewing is reproduction
display upon the LCD monitor 17 of images that are
reproduced according to image data received from the
opposite party electronic camera 1 in pairing formation, and
is different from recording and storing received image data
in the non-volatile memories (i.e. the flash memory 19 and
the storage medium 51) within the electronic camera 1. The
sharing setting may, for example, be performed by a setting
item included in the “operating menu” such as shown by
way of example in FIG. 3.

FIG. 10 shows an example of a “folder display” screen
that is displayed upon the LCD monitor 17 of Mr. X’s
electronic camera 1, in this case this electronic camera 1
being the “parent machine”. In FIG. 10, the folders within
the holder’s own camera (i.e. within Mr. X’s camera) are
displayed. The “paired folder” on the holder’s “own camera”
is a folder for which viewing is permitted by the opposite
party in the pairing (in this example on Mr. B’s electronic
camera, that being the “child machine”) while the pairing is
established. The image files that are registered within this
“paired folder” on the holder’s “own camera” can be read
from Mr. B’s electronic camera, that is the “child machine”,
via the wireless communication that is established (if the
pairing formation condition is set to “hand clasping”, via
wireless communication or human body communication).

In FIG. 10, a folder within Mr. B’s electronic camera 1 is
also displayed, this being the “child machine”. The “paired
folder” on the side of “Mr. B’s camera” is a folder for which
viewing by the opposite party to the pairing during pairing
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formation (in this example by Mr. X’s electronic camera 1,
that being the “parent machine”) is permitted.

FIG. 11 is an example of a “folder display” screen that is
displayed upon the LCD monitor of Mr. B’s electronic
camera 1, this being the “child machine”. In FIG. 11, the
folders within the holder’s own camera (i.e. within Mr. B’s
camera) are displayed. The “paired folder” on the holder’s
“own camera” is a folder for which viewing is permitted by
the opposite party in the pairing (in this example on Mr. X’s
electronic camera, that being the “parent machine”) while a
pairing is established. The image files that are registered
within this “paired folder” on the holder’s “own camera” can
be read from Mr. X’s electronic camera 1, that is the “parent
machine”, via the wireless communication that is estab-
lished (if the pairing formation condition is set to “hand
clasping”, via wireless communication or human body com-
munication).

In FIG. 11, a folder within Mr. X’s electronic camera 1 is
also displayed, this being the “parent machine”. The “paired
folder” on the side of “Mr. X’s camera” is a folder for which
viewing by the opposite party to the pairing during pairing
formation (in this example by Mr. B’s electronic camera 1,
that being the “child machine™) is permitted.

While a pairing is established, the electronic camera 1 is
able to read all the folders on the “own camera” side, and
also the “paired folder” on the side of “Mr. OO’s camera”
that is the opposite party in the pairing. When folder
selection operation is performed (i.e. when selection is
performed by depressing the cruciform switch 23g to oper-
ate it, and confirmation is performed by depressing the OK
switch 23/ to operate it), then the CPU 20 displays upon the
LCD monitor 17 the thumbnail images for the image files
recorded within the folder that has been selected and con-
firmed.

FIG. 12 is a figure showing an example of such a
thumbnail list display. A cursor 131 is displayed over one of
a plurality of thumbnails. The cursor position can be shifted
freely upwards, downwards, leftwards, and rightwards by
thumbnail selection operation (i.e. by operation of the cru-
ciform switch 23g by depressing it). When the OK switch
23/ is operated by being depressed, the CPU 20 displays a
reproduced image corresponding to the thumbnail image at
which the cursor is positioned at this time point, full screen
upon the LCD monitor 17.

2. Assigning Ranking to a Pairing

The CPU 20 performs assignment of rankings to infor-
mation about the opposite parties for whom pairings have
become established (i.e. to the identification information for
their electronic cameras 1). These rankings may be divided,
for example, into three levels from low to high. The CPU 20
on the “parent machine” side assigns rankings according to
the number of times of pairing formation and the cumulative
time period of pairing with the opposite party (in this
example, the electronic camera 1 specified by the identifi-
cation information) with whom pairing has become estab-
lished. The number of times of pairing formation and the
cumulative time period of pairing, used in this decision as to
whether or not to raise or lower a ranking, are set in advance
for the electronic camera 1, and their set contents are stored
in the flash memory 19. Changing of the setting for the
number of times of pairing formation and the cumulative
time period of pairing stored in the flash memory 19 may, for
example, be performed by the setting items included in the
“operating menu” shown by way of example in FIG. 3. For
example, if either the number of times of pairing formation
reaches and exceeds 20 times, or the cumulative time period
of pairing reaches and exceeds 8 hours, then the CPU 20 on
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the “parent machine” side may change the ranking from
ranking-1 to ranking-2, and may store the changed contents
in the flash memory 19 in correspondence with the identi-
fication information for the opposite party for pairing for-
mation.

Furthermore, if either the number of times of pairing
formation reaches and exceeds 50 times, or the cumulative
time period of pairing reaches and exceeds 20 hours, then
the CPU 20 on the “parent machine” side may change the
ranking from ranking-2 to ranking-3, and may store the
changed contents in the flash memory 19 in correspondence
with the identification information for the opposite party for
pairing formation. Generally, it is often the case that an
opposite party for whom the frequency of pairing establish-
ment is high is a person whose degree of intimacy with the
user is high, such as an opposite party who is mutually well
known and can be relied upon, or a person who is close such
as a family member or partner or the like. By separating the
rankings according to the actual results of pairing, it is
possible to group the opposite parties to pairing automati-
cally according to their degrees of intimacy.

3. Processing According to Ranking

While a pairing is established with an opposite party
whose ranking is 1 (in this example, an electronic camera 1
that is specified by identification information), as described
above, for a file folder that has been set in advance to be
shared, the CPU 20 is able to read its contents from the
electronic camera 1 on the side of the opposite party via
wireless communication (if the pairing formation condition
is set to “hand clasping”, via wireless communication or
human body communication). In this case, the CPU 20 only
makes it possible to view photographic images that have
been photographed while a pairing is established, but does
not include photographic images that were photographed
when pairing was not established in the subjects for viewing
from the opposite party.

Moreover, while a pairing is established with an opposite
party whose ranking is 2 (in this example, an electronic
camera 1 that is specified by identification information), the
CPU 20 not only includes in the subjects for viewing from
the opposite party those photographic images included in a
file folder that has been set in advance to be shared that have
been photographed while a pairing is established, but also
includes as subjects for viewing photographic images
included in that file folder that is set to be shared that were
photographed when pairing was not established.

Yet further, while a pairing is established with an opposite
party whose ranking is 3 (in this example, an electronic
camera 1 that is specified by identification information), the
CPU 20 not only permits viewing of all of the images that
are included in a file folder that is set to be shared, but also
permits them to be copied. In this embodiment, copying
means reproduction of a photographic image that is included
in the file folder on the side of the electronic camera 1 that
is the opposite party in pairing formation, and recording and
storage thereof in a file folder on the side of one’s own
electronic camera 1.

It is arranged for it to be possible to raise or to lower the
ranking for an opposite party to pairing formation by manual
operation. When due to an operation signal from the oper-
ating members 23 an operation signal that specifies raising
or lowering of a ranking is inputted, change of the ranking
can be performed within the range of ranking-1 through
ranking-3. In this case as well, the CPU 20, along with
storing the changed contents in the flash memory 19 in
correspondence with the identification information for the
opposite party in pairing formation, also performs viewing
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limitation or copying limitation according to the ranking
after change. The ranking information is transmitted from
the “parent machine” to the “child machine”, and is man-
aged by the “parent machine”.

If there is some rivalry between the automatic change of
the ranking corresponding to the number of times of pairing
formation and the cumulative time period of pairing forma-
tion as described above, and the change of ranking due to
manual operation, then the change due to manual operation
takes priority. It should be understood that, if due to an
operation signal from the operating member 23 an operation
signal that indicates raising or lowering of the ranking is
inputted, then the CPU 20 sends a signal that requests
change of the ranking to the side of the opposite party to
pairing formation. And the CPU 20 performs the change of
ranking only if a signal that indicates that the change is OK
has been returned, but does not perform the change of
ranking if no signal that indicates that the change is OK is
returned

On the other hand, a CPU 20 that has received a signal
indicating a request for a change of ranking from the
opposite party to pairing formation displays a message
“Ranking change request received. OK to change ranking?”
upon the LCD monitor 17. And the CPU 20 transmits a
signal indicating that this change of ranking is OK to the side
of the opposite party to pairing formation, only if it has
received an operation signal indicating that the change is OK
from the operating members 23.

4. Filter Processing During Viewing

The CPU 20 changes the display resolution during view-
ing according to the level of the ranking. When viewing the
image recorded on the “child machine” side and displaying
it reproduced upon the LCD monitor on the “parent
machine” side, the “parent machine” in pairing formation
performs low pass filter processing that differs according to
the ranking. In other words, the CPU 20 changes the display
resolution so as to provide viewing at lower resolution the
lower the ranking is, and viewing at higher resolution the
higher the ranking is. In a similar manner in the case of the
“child machine”, it changes the display resolution when
viewing the image recorded on the “parent machine” side
and displaying it reproduced upon the LCD monitor on the
“child machine” side. In other words, the CPU 20 changes
the display resolution by performing low pass filter process-
ing that differs according to the ranking, so as to provide
viewing at lower resolution the lower the ranking is, and
viewing at higher resolution the higher the ranking is.

It should be understood that, during this filter processing
at the time of viewing, apart from the above, the CPU 20 also
performs low pass filter processing according to the state of
communication between the electronic cameras 1 as
detected by the wireless communication circuit. As
examples of the communication state, there may be cited the
strength of the communication between the electronic cam-
eras 1, or the volume of signal transmitted per unit time. To
give the example of the communication strength, the CPU
20 may change the display resolution so as to provide lower
resolution viewing the lower the communication strength is,
and so as to provide higher resolution viewing the higher the
communication strength is. In a similar manner for the
“child machine” in pairing formation, the display resolution
for the image may be changed when viewing an image that
is recorded upon the “parent machine” side and displaying
a reproduction thereof upon the LCD monitor on the “child
machine” side. In other words, by performing low pass filter
processing that is different according to the communication
strength, the CPU 20 may change the display resolution so
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as to provide lower resolution viewing the lower the com-
munication strength is, and so as to provide higher resolution
viewing the higher the communication strength is. By pro-
viding this structure it becomes possible for the user to
determine in a simple and easy manner whether the two
electronic cameras 1 are close together or are far apart,
according to the resolution of the image that is displayed as
a reproduction upon the LCD monitor.

5. Photography

While a pairing is established, it is possible to perform
either normal photography in which each of the electronic
camera 1 on the “parent machine” side and the electronic
camera 1 on the “child machine” side performs photographic
processing by itself singly, or cooperative photography in
which the electronic camera 1 on the “parent machine” side
and the electronic camera 1 on the “child machine” side
operate in cooperation to perform photographic processing.
The setting for whether to perform normal photography or to
perform cooperative photography may be made by a setting
item included in advance in the “operating menu” shown by
way of example in FIG. 3.

—Normal Photography—

The CPU 20 performs photography on the basis of
actuation of the release button 23a (see FIG. 2). And the
CPU 20 creates an image file in the Exif format including
image data and photographic information on the basis of
information before the photographic processing and the
image data acquired by the photographic processing. In this
image file in the Exif format, it is arranged to embed data
such as a thumbnail image and photographic information
and so on, along with the image data in the JPEG image
format. The CPU 20 records this image file in the storage
medium 51.

The structure of the image file in Exif format includes a
header region in which information related to the image is
recorded and an image data region in which the photo-
graphic image data is recorded. The CPU 20 records in the
header region within the image file (i.e. the tag region)
information that indicates that this is an image that was
photographed while a pairing was established. This infor-
mation that indicates that this is an image that was photo-
graphed while a pairing was established includes identifi-
cation information for the opposite party in the pairing and
information about the time point of photography based upon
the time counted after time matching.

Instead of recording the information that indicates that
this is an image that was photographed while a pairing was
established in the header region of the image file, it would
also be acceptable to record it as a separate file in corre-
spondence with the image file. Processing for the above
described normal photography is performed upon release
operation either by the “parent machine” or by the “child
machine”. The image files that are generated while a pairing
is established are recorded within the file folder that has been
set in advance to be shared.

—Cooperative Photography Type #1—

While a pairing is established, the electronic camera 1 on
the “parent machine” side and the electronic camera 1 on the
“child machine” side are controlled so as to perform pho-
tography under photographic conditions that are different.
For example, the shutter speed of the “parent machine” may
be controlled to be faster than the shutter speed of the “child
machine”. The setting for performing this cooperative pho-
tography type #1 may be made by a setting item included in
the “operating menu” shown by way of example of FIG. 3.

FIG. 17 is a flow chart showing an example of a process-
ing flow that is executed repeatedly when the CPU 20 is
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performing cooperative photography type #1 while a pairing
is established. This processing flow is executed by both the
CPUs 20: the CPU 20 of the electronic camera 1 on the
“parent machine” side, and the CPU 20 of the electronic
camera 1 on the “child machine” side. In a step S101 of FIG.
17, the CPU 20 makes a decision as to whether or not a
release signal transmitted from the electronic camera 1 that
is the opposite party in the pairing has been received. This
release signal is a signal by which the one of the electronic
cameras 1, among the “parent machine” and the “child
machine”, on which the release button 23a (FIG. 2) has been
operated by being depressed commands the other electronic
camera 1 to perform photography.

If a release signal has been received, then the CPU 20
reaches an affirmative decision in the step S101 and the flow
of control is transferred to a step S111. The processing of the
steps S111 through S115 corresponds to the processing
performed by the CPU 20 of the electronic camera 1, among
the “parent machine” and the “child machine” while a
pairing is established, upon which the release button 23a
(FIG. 2) has not been operated by being depressed.

If no release signal has been received, then the CPU 20
reaches a negative decision in this step S101, and the flow
of control proceeds to a step S102. And the CPUs 20 of both
of'the electronic cameras 1 repeat the processing of the steps
S101 through 104 until either the release button 23a of the
“parent machine” or the release button 23a of the “child
machine” is operated.

In the step S102, the CPU 20 makes a decision as to
whether or not a composition guide function is ON. The
composition guide is a function for performing guiding so
that the “parent machine” and the “child machine” photo-
graph a common photographic subject at different photo-
graphic angles while a pairing is established. The ON/OFF
setting for the composition guide may be made by the setting
items included in advance in the “operating menu” shown by
way of example in FIG. 3.

If the composition guide function is set to ON, then the
CPU 20 reaches an affirmative decision in this step S102 and
the flow of control proceeds to a step S103, whereas if the
composition guide function is not set to ON, then the CPU
20 reaches a negative decision in this step S102 and the flow
of control is transferred to a step S104.

In the step S103, the CPU 20 performs composition
guiding. FIGS. 13 and 15 are figures showing examples of
through images that are displayed upon the LCD monitor 17
of Mr. X’s electronic camera 1, this being the “parent
machine”. And FIGS. 14 and 16 are figures showing
examples of through images that are displayed upon the
LCD monitor 17 of Mr. B’s electronic camera 1, this being
the “child machine”.

Each of the “parent machine” and the “child machine”
reproduces the through image that it has itself acquired upon
its own LCD monitor 17. And each of the CPUs 20 performs
“face” detection processing on the basis of its through
image, and displays a frame that indicates this face as
superimposed over its through image if it has detected a
face. And the CPU 20 determines the photographic direction
on the basis of the positional relationship of the contours and
the eyes and the nose obtained from the data for the region
of the “face”, and performs guide display upon the LCD
monitor 17 as to what movement should be made in what
direction.

In the case of FIG. 13, the CPU 20 displays a face icon
and an arrow sign brightly and also displays “angle guide”
as blinking in order to show that angle guiding is taking
place so that Mr. X who is the holder of the “parent
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machine” is to be invited to angle his electronic camera 1
towards the left of the person who is the photographic
subject. And, in the case of FIG. 14, the CPU 20 displays a
face icon and an arrow sign brightly and also displays “angle
guide” as blinking in order to show that angle guiding is
taking place so that Mr. B who is the holder of the “child
machine” is to be invited to angle his electronic camera 1
towards the right of the person who is the photographic
subject.

When the face icon and the positional relationship of the
eyes and the nose are in mutual accord, the CPU 20 displays
“OK” and invites the user to perform photography (FIGS. 15
and 16). It is also possible to perform photography even in
the state in which “OK” is not being displayed. It should be
understood that the display of the face icon and the “angle
guide” and the display of “OK” are not included in the image
that is photographed.

In the step S104, the CPU 20 makes a decision as to
whether or not the release button 23a (FIG. 2) has been
operated by being depressed. If an operating signal that
indicates that the release button 234 has been depressed has
been inputted from the operating members 23, then the CPU
20 reaches an affirmative decision in this step S104 and the
flow of control proceeds to a step S105, whereas if no such
operating signal that indicates that the release button 23a has
been depressed has been inputted from the operating mem-
bers 23, then the CPU 20 reaches a negative decision in this
step S104 and the flow of control returns to the step S101.
When the flow of control thus returns to the step S101, the
CPU 20 repeats the processing described above.

The processing of the steps S105 through S110 is pro-
cessing performed while a pairing is established by the CPU
20 of that one of'the electronic cameras 1, among the “parent
machine” and the “child machine”, on which the release
button 23a has been operated by being depressed. In the step
S105, the CPU 20 performs predetermined automatic expo-
sure calculation (AE) and automatic focus adjustment pro-
cessing (AF), and then the flow of control proceeds to a step
S106. In this step S106 the CPU 20 issues a command to the
communication control circuit 22 and causes it to transmit a
release signal to the other electronic camera 1, and then the
flow of control proceeds to a step S107. Along with this
release signal, the CPU 20 also transmits to the other
electronic camera 1 data that specifies photographic condi-
tions including the result of exposure calculation (for
example, shutter speed, iris aperture value, sensitivity, focal
distance, white balance adjustment value, image quality
adjustment information, and so on).

The image quality adjustment information is information
that specifies which image quality adjustment algorithm
should be applied. As image quality adjustment algorithms,
for example, “standard”, “neutral”, “vivid”, and “mono-
chrome” may be provided in advance and may be applied
during the image processing (a step S108).

“Standard” is an image quality adjustment algorithm for
finishing off a standard image. And “neutral” is an image
quality adjustment algorithm that emphasizes natural color
matching for materials. “Vivid” is an image quality adjust-
ment algorithm for finishing off a vivid image. In concrete
terms, it is an image adjustment algorithm for increasing the
saturation and vividly processing the red color and green
color, and for obtaining a sharp image by increasing the
contrast. And “monochrome” is an image quality adjustment
algorithm for finishing off a white and black image.

In the step S107 the CPU 20 performs image capture
processing, and then the flow of control proceeds to the step
S108. In this step S108 the CPU 20 sends a command to the
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image processing circuit 14 so as to cause it to perform
predetermined image processing upon the image data that
has been acquired, and then the flow of control proceeds to
a step S109. In this step S109, the CPU 20 creates an image
file that includes the image data after image processing, and
then the flow of control proceeds to a step S110. In this step
S110, the CPU 20 sends a command to the memory card
interface 21 so as to cause it to record this image file upon
the storage medium 51, and then the processing of FIG. 17
is terminated.

If an affirmative decision has been reached in the step
S101 described above, then photographic processing is to be
performed according to a release signal from the other
electronic camera 1. In a step S111, the CPU 20 performs
predetermined automatic exposure calculation (AE) and
automatic focus adjustment processing (AF), and then the
flow of control proceeds to a step S112. In the automatic
exposure calculation (AE) in this case, the exposure condi-
tions are made to be different on the basis of the data
specifying photographic conditions transmitted from the one
of the electronic cameras 1 upon which the release button
23a was operated by being depressed, so that the shutter
speed on the “parent machine” is made faster than the shutter
speed on the “child machine”. For example, the shutter
speed on the “child machine” may be made to be %4s0 second
with a shutter speed of /1000 second on the “parent machine”.
Due to this, the CPU 20 changes the iris aperture value or the
sensitivity, so that an appropriate exposure is obtained.

In the step S112 the CPU 20 performs image capture
processing, and then the flow of control proceeds to a step
S113. In this step S113, the CPU 20 sends a command to the
image processing circuit 14 and causes it to perform prede-
termined image processing upon the image data that has
been acquired, and then the flow of control proceeds to a step
S114. On the basis of data specifying the photographic
conditions that is transmitted from one of the electronic
cameras 1 on which the release button 23« has been operated
by being depressed, the CPU 20 either may use a common
image quality adjustment algorithm and a common white
balance adjustment value, or may use a different image
quality adjustment algorithm and a different white balance
adjustment value. Whether or not a common algorithm and
a common adjustment value are used, or a different algo-
rithm and a different adjustment value are used, may be set
by a setting item included in the “operating menu” such as
shown by way of example in FIG. 3.

In the step S114, the CPU 20 creates an image file that
includes the image data after image processing, and then the
flow of control proceeds to a step S115. In this step S115, the
CPU 20 issues a command to the memory card interface 21
s0 as to cause this image file to be recorded upon the storage
medium 51, and then the processing of FIG. 17 terminates.

—Cooperative Photography Type #2—

While a pairing is established control is performed so that,
during photography by one of the electronic camera 1 on the
“parent machine” side and the electronic camera 1 on the
“child machine” side, the other electronic camera 1 is made
to wait, and, when the photography by the electronic camera
1 that was performing photography terminates, then pho-
tography by the other electronic camera 1 that was waiting
becomes possible. The setting for performing cooperative
photography type #2 may be made by a setting item included
in the “operating menu” shown by way of example of FIG.
3.

FIG. 18 is a flow chart showing an example of a process-
ing flow that is executed repeatedly when the CPU 20 is
performing cooperative photography type #2 while a pairing
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is established. This processing flow is executed by both the
CPUs 20: the CPU 20 of the electronic camera 1 on the
“parent machine” side, and the CPU 20 of the electronic
camera 1 on the “child machine” side. In a step S201 of FIG.
18, the CPU 20 makes a decision as to whether or not a
signal has been transmitted during image capture from the
electronic camera 1 that is the opposite party in the pairing.
This signal during image capture is a signal from one
electronic camera 1, among the “parent machine” and the
“child machine”, to the other electronic camera 1 that
conveys the information that image capture is taking place
according to the release button 23a of one electronic camera
1 (FIG. 2) being operated by being depressed.

If the CPU 20 has received a signal during image capture,
then it reaches an affirmative decision in the step S201, and
the flow of control is transferred to a step S211. The
processing in the steps S211 and S212 corresponds to the
processing that is performed by the CPU 20 of the one of the
electronic cameras 1, among the “parent machine” and the
“child machine”, that is waiting while a pairing is estab-
lished.

But if the CPU 20 has not received any signal during
image capture, then it reaches a negative decision in the step
S201, and the flow of control proceeds to a step S202. The
CPUs 20 of both of the electronic cameras 1 repeat the
processing of the steps S201 through S202 until the release
button 23a on either the “parent machine” or the “child
machine” is operated.

In the step S202, the CPU 20 makes a decision as to
whether or not the release button 23a (FIG. 2) has been
operated by being depressed. If an operation signal indicat-
ing that the release button 23a is depressed is inputted from
the operating members 23, then the CPU 20 reaches an
affirmative decision in this step S202, and the flow of control
proceeds to a step S203, whereas if no operation signal
indicating that the release button 23a is depressed is inputted
from the operating members 23, then the CPU 20 reaches a
negative decision in this step S202, and the flow of control
returns to the step S201. If the flow of control has returned
to the step S201, then the processing described above is
repeated.

The processing of the steps S203 through S210 is pro-
cessing that is performed by the CPU 20 of that one of the
electronic cameras 1, among the “parent machine” and the
“child machine” while a pairing is established, on which the
release button 23« has been operated by being depressed. In
the step S203, the CPU 20 issues a command to the
communication control circuit 22 so as to cause it to transmit
a signal indicating that image capture is under way to the
other electronic camera 1, and then the flow of control
proceeds to a step S204. And in this step S204 the CPU 20
performs predetermined automatic exposure calculation
(AE) and automatic focus adjustment processing (AF), and
then the flow of control proceeds to a step S205.

In the step S205 the CPU 20 performs image capture
processing, and then the flow of control proceeds to a step
S206. In this step S206, the CPU 20 makes a decision as to
whether or not the release button 23a (FIG. 2) is being
operated by being depressed. And, if an operating signal
indicating that the release button 23a is depressed is being
continuously inputted from the operating members 23, then
the CPU 20 reaches an affirmative decision in this step S206
and the flow of control returns to the step S204, and the
processing described above is repeated (sequential shooting
photography).

But, if no operating signal indicating that the release
button 23a is depressed is being inputted from the operating
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members 23, then the CPU 20 reaches a negative decision in
this step S206 and the flow of control proceeds to a step
S207. In this step S207 the CPU 20 sends a command to the
communication control circuit 22 and causes it to transmit a
signal indicating that image capture has been completed to
the other electronic camera, and then the flow of control
proceeds to a step S208.

In this step S208 the CPU 20 issues a command to the
image processing circuit 14 so as to cause it to perform
predetermined image processing in a predetermined order
upon the image data that has been acquired, and then the
flow of control proceeds to a step S209. In this step S209, the
CPU 20 creates an image file that includes the image data
after image processing, and then the flow of control proceeds
to a step S210. In this step S210, the CPU 20 issues a
command to the memory card interface 21 so as to cause it
to record this image file upon the storage medium 51, and
then the processing of FIG. 18 terminates.

If an affirmative decision has been reached in the step
S201 described above, then photographic processing is not
performed until a signal indicating that image capture has
been completed is received from the other electronic camera
1. And in the step S211 the CPU 20 makes a decision as to
whether or not a signal that is transmitted from the opposite
electronic camera 1 in the pairing and indicates that image
capture has been completed has been received. If such an
image capture completed signal has been received, then the
CPU 20 reaches an affirmative decision in this step S211 and
the flow of control proceeds to a step S212. But if no such
image capture completed signal has been received, then the
CPU 20 reaches a negative decision in this step S211 and the
system waits for an image capture completed signal while
repeating the decision processing described above. While
the CPU is thus waiting for this image capture completed
signal it may display, for example, the message “waiting”
upon the LCD monitor 17.

In the step S212, the CPU 20 makes a decision as to
whether or not the release button 23a (FIG. 2) has been
operated by being depressed. And, if an operating signal
indicating depression of the release button 23a has been
inputted from the operating members 23, then the CPU 20
reaches an affirmative decision in this step S212 and the flow
of control is transferred to the step S203, whereas if no
operating signal indicating depression of the release button
23a has been inputted from the operating members 23, then
the CPU 20 reaches a negative decision in this step S212 and
the flow of control returns to the step S201. If the flow of
control returns to the step S201, then the CPU 20 repeats the
processing described above.

—Normal Photography—

While a pairing is established, each of the electronic
camera 1 on the “parent machine” side and the electronic
camera 1 on the “child machine” side can be controlled
singly to perform normal photography. The setting for thus
performing normal photography may be made by a setting
item included in the “operating menu” that is shown by way
of example in FIG. 3.

FIG. 19 is a flow chart showing an example of a process-
ing flow that is executed repeatedly when the CPU 20
performs normal photography while a pairing is established.
This processing flow is executed by both the CPUs 20: the
CPU 20 of the electronic camera 1 on the “parent machine”
side, and the CPU 20 of the electronic camera 1 on the “child
machine” side.

In a step S301 of FIG. 19, the CPU 20 makes a decision
as to whether or not the release button 23a (FIG. 2) has been
operated by being depressed. If an operating signal indicat-
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ing depression of the release button 23a has been inputted
from the operating members 23, then the CPU 20 reaches an
affirmative decision in this step S301 and the flow of control
proceeds to a step S302, whereas if no such operating signal
indicating depression of the release button 23a has been
inputted from the operating members 23, then the CPU 20
reaches a negative decision in this step S301 and the
processing described above is repeated.

In the step S302, the CPU 20 performs predetermined
automatic exposure calculation (AE) and automatic focus
adjustment processing (AF), and then the flow of control
proceeds to a step S303. In this step S303, the CPU 20
performs image capture processing, and then the flow of
control proceeds to a step S304. In this step S304, the CPU
20 issues a command to the image processing circuit 14 so
as to cause it to perform predetermined image processing
upon the image data that has been acquired, and then the
flow of control proceeds to a step S305. In this step S305, the
CPU 20 creates an image file that includes the image data
after image processing, and then the flow of control proceeds
to a step S306. In this step S306, the CPU 20 issues a
command to the memory card interface 21 and causes it to
record this image file upon the storage medium 51, and then
the processing of FIG. 19 terminates.

6. Password Sharing

It is also possible to arrange for the “parent machine” and
the “child machine” to share passwords while a pairing is
established. For example, if a password is set on either the
“parent machine” and the “child machine” while a pairing is
established, the CPU 20 may transmit this password infor-
mation to the other electronic camera 1, so that the password
is shared between the “parent machine” and the “child
machine”. The setting of the password may, for example, be
performed on a menu screen.

Subsequently to setting of the shared password, the CPU
20 transmits to the other electronic camera 1 the details of
setting changes performed by inputting that shared password
on either one of the “parent machine” and the “child
machine” while a pairing is established, so that they are
reflected upon the other electronic camera 1. For example, if
a setting whether to perform the normal photography or to
perform cooperative photography, as described above, is
made on the “parent machine” side, then this setting is also
applied to the side of the “child machine” automatically.

It would also be acceptable to include the above described
ranking raising or lowering operation in the setting change
items that are performed by inputting the shared password.
In this case, the CPU 20 does not send any signal such as
described above specifying a ranking change request from
the electronic camera 1 on the side on which the operating
members have been actuated to the electronic camera 1 that
is the opposite party in pairing formation, but rather sends
information specifying the ranking after it is raised or
lowered to the electronic camera 1 that is the opposite party
in pairing formation. The CPU 20 that has received this
information specifying the ranking after it has been changed
from the opposite party in pairing formation performs rais-
ing or lowering of the ranking on the basis of the information
that it has received, and displays a message such as “Rank-
ing change made” upon the LCD monitor 17.

By sharing a password as explained above, there is no
need to establish the same settings upon both the “parent
machine” and the “child machine”, and it is possible to
enhance the convenience of use, since it becomes possible to
change the settings from just one of them.

According to the first embodiment explained above, the
following beneficial operational effects are obtained.
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(1) The electronic camera 1 includes the communication
control circuit 22 that performs communication with the
external electronic camera, and the CPU 20 that issues
commands to the external electronic camera via the com-
munication control circuit 22 on the basis of at least one of
the capacity of the external electronic camera and its own
capacity. As a result it is possible to perform paired opera-
tion in an appropriate manner, irrespective of whether the
equipment is indoors or outdoors.

(2) The capacity of the external electronic camera
includes at least one of the remaining capacity of its battery
52 and the vacant capacity of its storage medium 51, and the
CPU 20 issues commands to the external electronic camera
on the basis of at least one of the remaining capacity of that
camera’s battery 52 and the vacant capacity of that camera’s
storage medium 51. For example, by issuing a command for
paired operation to be terminated, it is possible to avoid the
occurrence of a state of affairs in which although photog-
raphy by the external electronic camera has been performed
during paired operation, it is not possible for the external
electronic camera to record any photographic image upon
the storage medium 51, or of the occurrence of a state of
affairs in which the battery 52 of the external electronic
camera becomes depleted during paired operation and the
operation of the external electronic camera becomes impos-
sible.

(3) The capacity of this electronic camera itself includes
at least one of the remaining capacity of its battery 52 and
the vacant capacity of its storage medium 51, and the CPU
20 issues commands to the external electronic camera on the
basis of at least one of the remaining capacity of its own
battery 52 and the vacant capacity of its own storage
medium 51. For example, by issuing a command for paired
operation to be terminated, it is possible to avoid the
occurrence of a state of affairs in which although photog-
raphy by this electronic camera itself is performed during
paired operation, it is not possible for this electronic camera
to record any photographic image upon its own storage
medium 51, or of the occurrence of a state of affairs in which
the battery 52 of this electronic camera itself becomes
depleted during paired operation and the operation of this
electronic camera itself becomes impossible.

(4) Since the data sent from the external electronic camera
is stored upon this camera’s own storage medium 51,
accordingly it is possible to avoid the occurrence of a state
of affairs in which even though data has been sent from the
external electronic camera during paired operation, it is not
possible for this sent data to be recorded upon its own
storage medium 51.

(5) Since the LCD monitor 17 is provided that displays the
data sent from the external electronic camera, accordingly it
is possible to avoid the occurrence of a state of affairs in
which, even though data has been sent from the external
electronic camera during paired operation, it is not possible
for it to be displayed upon its own LCD monitor 17.

(6) The data received in (5) above is image data, and it is
arranged to perform filter processing upon the images that
are displayed on the LCD monitor 17, according to the level
of reception by the communication control circuit 22 when
receiving image data from the external electronic camera
(for example, according to the distance between this elec-
tronic camera and the external electronic camera). Since the
state of this filter processing for the reproduced images that
are displayed upon the LCD monitor 17 is changed accord-
ing to the level of reception, accordingly the observer is able
to apprehend the state of reception intuitively.
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(7) Since it is arranged for the CPU 20 of (6) above to
perform filter processing for increasing the level of blurring
as the level of reception becomes lower, accordingly the
observer is able to apprehend the state of reception intui-
tively according to the level of blurring of the images.

(8) Since the communication control circuit 22 includes
the communication control circuit 22a that performs com-
munication regarding the capacity of the external electronic
camera, and the communication control circuits 2256 through
22¢ that are different from the above communication control
circuit 224 and that communicate data sent from the external
electronic camera, accordingly it is possible to perform
paired operation in an appropriate manner, irrespective of
the communication path.

(9) There are provided: the communication control circuit
22 (non contact) that establishes pairing with the external
electronic camera by communication via short distance
communication with the external electronic camera or via a
human body, the communication control circuits 224
through 22e (direct contact) that are different from the
communication control circuit 22 (non contact), and the
CPU 20 that issues commands to the external electronic
camera via the communication control circuits 226 through
22e (direct contact) when pairing with the external elec-
tronic camera has been established via the communication
control circuit 22 (non contact). Since a command is sent
that causes the pairing to be established under the condition
that both of the electronic cameras are in mutual direct
contact after communication has become established,
accordingly the timing of pairing formation is easy to
understand.

(10) Since the CPU is provided that counts time from
when the pairing with the external electronic camera has
become established, accordingly it becomes possible to
manage the paired operation time period.

(11) It is arranged for the CPU 20 to cancel the pairing
when the time period counted exceeds a predetermined time
period. As a result, it is possible to terminate the paired
operation automatically even if the user has forgotten to
cancel such operation.

(12) It is arranged to determine the parent-child relation-
ship on the basis of the output of the attitude sensor during
paired operation with the external electronic camera.
Accordingly, the user is able to determine the parent-child
relationship automatically, without issuing any command.

(13) It is arranged for the electronic camera 1 to include:
the imaging element 12 that captures an image and outputs
image data; the communication control circuit 22 that per-
forms communication with an external electronic camera;
and the CPU 20 that, along with acquiring photographic
conditions set by the external electronic camera via the
communication control circuit 22, also sets photographic
conditions that are different from at least a part of those
photographic conditions. Due to this, it is possible to per-
form paired photographic operation in an appropriate man-
ner. For example, the possibility of the photographed images
becoming the same is avoided.

(14) Since the CPU 20 sets the same photographic con-
ditions as at least a part of the photographic conditions of the
external electronic camera that were acquired via the com-
munication control circuit 22, accordingly it is possible to
perform photography in which mutual correspondence is
maintained with the electronic camera that is the opposite
party in the pairing.

(15) By making the photographic conditions include at
least one of the magnification ratio of the photographic
optical system 11, the shutter speed, the aperture value, the
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sensitivity, and the color adjustment processing information,
it is possible to photograph a photographic subject according
to various different tastes.

(16) The electronic camera 1 includes the imaging ele-
ment 12 that captures an image and outputs image data, the
communication control circuit 22 that performs communi-
cation with an external electronic camera, and the CPU 20
that performs predetermined image capture processing via
communication with the external electronic camera. And it
is arranged for this CPU 20 to include a CPU 20 that invites
the user to perform framing so that the same photographic
subject is photographed from a different photographic direc-
tion from that of the external electronic camera. Accord-
ingly, photography is performed in a simple manner from a
different angle.

(17) Since the CPUs 20 that invite the users to perform
framing include the CPU 20 that detects a face on the basis
of the image data from the imaging element 12 and the CPU
20 that determines the direction for performing photography
of'the face on the basis of the face, accordingly photography
of a person can be performed in a simple manner from
different angles.

(18) The memory card I/F 21 is provided that records the
image data outputted from the imaging element 12 upon the
storage medium 51. And, while communication with the
external electronic camera is established, the CPU 20 con-
trols the memory card I/F 21 so as to append information to
the image data outputted from the imaging element 12 with
the appended information specifying that this is image data
that was captured while communication was established.
Due to this, it is possible to record information specifying
that this is paired photography.

According to the cooperative photography type #2
described above, since the electronic camera 1 on the
“parent machine” side and the electronic camera 1 on the
“child machine” side are controlled so as to perform pho-
tography in unison while a pairing is established, accord-
ingly it is possible to cover a long photographic time
interval, as compared to the photographic time interval that
is covered by a single electronic camera. Particularly, when
photography of a photographic subject is to be performed by
the “parent machine” and the “child machine” at different
photographic angles, then it is possible to perform sequential
shooting photography (or photography of moving images) at
different photographic angles continuously on a so called
“catch ball” basis between the “parent machine” and the
“child machine”.

In the following, variant embodiments of the present
invention will be explained by way of example. However,
the present invention should not be considered as being
limited by the first embodiment described above or by these
variant embodiments; it would also be acceptable to provide
a combination of the structures of the first embodiment
described above and of the variant embodiments below; and
it would also be acceptable to employ the structure of the
variant embodiments described below, instead of a portion
of the embodiment described above.

A First Variant Embodiment

In the processing of FIG. 6 described above it would also
be acceptable, if an affirmative decision has been reached in
the step S13 (see FIG. 6), to arrange to investigate whether
or not to store in the flash memory 19 the identification
information for the electronic camera 1 that has been
returned as a reply (in the step S12). As described above,
when a pairing terminates, for each item of identification
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information specifying an opposite party in pairing forma-
tion (for example, for each ID of an electronic camera 1), the
CPU 20 stores the number of times of pairing formation and
the cumulative time period of pairing in the flash memory
19. Thus, by referring to this stored information, if identi-
fication information for the electronic camera 1 from which
a reply has arrived is stored, then it is decided that this is an
opposite party for which a record of pairing exists, and the
flow of control proceeds to the step S16 and the pairing is
established.

On the other hand, if no identification information for the
electronic camera 1 from which a reply has arrived is stored
in the flash memory 19, then a request for identification
information specifying the opposite parties in pairing for-
mation stored within the electronic camera 1 that was the
source of that reply is sent to that electronic camera 1 that
was the source of the reply. When, upon receipt of this
request, the electronic camera 1 that was the source of the
reply returns a reply including the above described identi-
fication information, then the CPU 20 that receives this reply
compares together the identification information stored in its
own flash memory 19 and the identification information
included in this reply, and investigates whether or not a
common opposite party in pairing is included.

If the result of this comparison is that there is some
common opposite party in pairing, then the CPU 20 decides
that this is an opposite party who is a “friend of a friend”,
and displays a message upon the LCD monitor 17 “There is
a common paired opposite party. Make new pairing?”’. And
if an operation signal specitying “OK” operation is inputted
from the operating members 23, then the CPU 20 proceeds
to the step S16 in order to start the pairing.

However if no such operation signal specifying “OK”
operation is inputted from the operating members 23
although the message described above has been displayed
upon the LCD monitor 17, or if the result of the above
described comparison is that no common opposite paired
party exists, then the CPU 20 does not start any pairing, but
rather the flow of control returns to the step S11. According
to the variant embodiment #1 explained above, it is possible
to invite the user to perform pairing with an electronic
camera 1 that is owned by an opposite party with whom the
user has a mutual friend in common.

A Second Variant Embodiment

While a pairing is established, it would be acceptable to
make changes to the rankings in real time during the pairing
described above according to the state of communication
(i.e. the communication distance). Since the level of signal
reception by the CPU 20 on the “parent machine” side
changes according to the communication distance, accord-
ingly it changes the ranking according to the level of signal
reception by the communication control circuit 22. If the
rankings are ranking-3 and ranking-2 while a pairing is
established, then the main CPU 20 performs lowering of the
ranking when the respective signal levels drop below some
decision threshold value. In this case, the CPU 20 stores the
changed values in the flash memory 19 in correspondence
with identification information for the opposite party in
pairing formation, and performs limitation of viewing and/or
limitation of copying according to the rankings after change.
The ranking information is transmitted from the “parent
machine” to the “child machine”, and is managed by the
“parent machine”.

By changing the rankings in real time during a pairing, the
low pass filter processing during image viewing which is
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performed between the “parent machine” and the “child
machine” is changed in real time while the pairing is
established. Due to this, according to this variant embodi-
ment #2, when a photographic image that is included in a file
folder upon the electronic camera 1 that is the opposite party
in pairing formation is displayed upon this electronic camera
1 itself and is viewed, since the state of blurring of the
reproduced image that is displayed upon the LCD monitor
17 of this electronic camera itself changes according to the
state of communication (i.e. according to the communication
distance), accordingly it is possible to apprehend the dis-
tance to the opposite party in pairing formation in an
intuitive manner.

A Third Variant Embodiment

During pairing formation, it would be acceptable to make
a change to the rankings during pairing corresponding to the
degree of resemblance between an image (a public image)
for which viewing by the opposite party in the pairing is
permitted (i.e. an image within a file folder for which sharing
has been set in advance on one’s own side), and an image for
which viewing is permitted by the opposite party (i.e. an
image within a file folder for which sharing has been set in
advance on the side of the opposite party). The CPU 20
determines the level of resemblance using a per se known
pattern matching technique. The CPU 20 on the “parent
machine” side raises the ranking if the degree of resem-
blance is high, and lowers the ranking if the degree of
resemblance is low. And, along with the CPU 20 storing the
changed contents in the flash memory 19 in correspondence
with the identification information for the opposite party in
pairing formation, the feature that viewing limitation and
copy limitation according to the rankings after change are
respected, and the feature that the CPU 20 transmits the
ranking information from the “parent machine” to the “child
machine” and that the “parent machine” performs manage-
ment, are the same as in the case described above.

Generally, the possibility is high that associates who
perform activities in the same circle or the like, or friends
who do things together, will photograph the same type of
photographic subject. Thus, by arranging to separate the
rankings according to the degree of resemblance of the
photographic images, it is possible automatically to group
together into pairings opposite parties whose tastes related to
photography are close.

A Fourth Variant Embodiment

During pairing formation, it would be acceptable to make
a change to the rankings during pairing by comparing
together the photographic positions (i.e. the GPS informa-
tion) at an image (a public image) for which viewing by the
opposite party in the pairing is permitted (i.e. an image
within a file folder for which sharing has been set in advance
on one’s own side), and at an image for which viewing by
the opposite party is permitted (i.e. an image within a file
folder for which sharing has been set in advance on the side
of the opposite party). The CPU 20 on the “parent machine”
side raises the ranking if the photographic positions are close
together, and lowers the ranking if the photographic posi-
tions are far apart. And, along with the CPU 20 storing the
changed contents in the flash memory 19 in correspondence
with the identification information for the opposite party in
pairing formation, the feature that viewing limitation and
copy limitation according to the rankings after change are
respected, and the feature that the CPU 20 transmits the
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ranking information from the “parent machine” to the “child
machine” and that the “parent machine” performs manage-
ment, are the same as in the case described above.

Generally, the possibility is high that associates who
perform activities in the same circle or the like, or friends
who do things together, will take photographs in the same
type of place. Thus, by arranging to divide the rankings
according to the degree of matching of the photographic
positions, it is possible automatically to group together into
pairings opposite parties whose tastes related to photography
are close.

A Fifth Variant Embodiment

During pairing formation, it would be acceptable to make
a change in the rankings during pairing by comparing
together the photographic conditions for an image (a public
image) for which viewing by the opposite party in the
pairing is permitted (i.e. an image within a file folder for
which sharing has been set in advance on one’s own side),
and an image for which viewing by the opposite party is
permitted (i.e. an image within a file folder for which sharing
has been set in advance on the side of the opposite party).
The CPU 20 on the “parent machine” side raises the ranking
if the photographic conditions match, and lowers the ranking
if the photographic positions are different. And, along with
the CPU 20 storing the changed contents in the flash
memory 19 in correspondence with the identification infor-
mation for the opposite party in pairing formation, the
feature that viewing limitation and copy limitation according
to the rankings after change are respected, and the feature
that the CPU 20 transmits the ranking information from the
“parent machine” to the “child machine” and that the “parent
machine” performs management, are the same as in the case
described above.

Generally, the possibility is high that people who perform
photography in similar photographic conditions will have
tastes related to photography that are close. Thus, by arrang-
ing to divide the rankings according to the degree of
matching of the photographic conditions, it is possible
automatically to group together into pairings opposite par-
ties whose tastes related to photography are close.

A Sixth Variant Embodiment

It would be acceptable to make a change in the rankings
according to the conditions of pairing formation. When a
pairing according to the above described “hand clasping”
becomes established, the CPU 20 on the “parent machine”
side raises the ranking by one level as compared to the
normal ranking (in other words, the ranking that is deter-
mined according to the number of times of pairing formation
and the cumulative time period of pairing, that is manage-
ment information recorded in the flash memory 19). Since it
may be supposed that the degree of intimacy is high if
pairing formation is established by human body communi-
cation, accordingly the ranking is automatically raised, so
that the convenience of use is good. If the ranking is raised
in this manner as well, along with the CPU 20 storing the
changed contents in the flash memory 19 in correspondence
with the identification information for the opposite party in
pairing formation, the feature that viewing limitation and
copy limitation according to the rankings after change are
respected, and the feature that the CPU 20 transmits the
ranking information from the “parent machine” to the “child
machine” and that the “parent machine” performs manage-
ment, are the same as in the case described above. According
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to this variant embodiment #6, it is possible automatically to
group together opposite parties whose degrees of mutual
intimacy are high.

A Seventh Variant Embodiment

If the pairing formation condition is “face identification”,
then it would be acceptable to make a change in the rankings
during pairing according to the degree of smiling of the face
obtained from the through image using “face identification”.
If the degree of smiling of the face obtained from the
through image using “face identification” is higher than
some predetermined value, then the CPU 20 on the “parent
machine” side raises the ranking by one level as compared
to the normal ranking (in other words, the ranking that is
determined according to the number of times of pairing
formation and the cumulative time period of pairing, that is
management information recorded in the flash memory 19).
Since it may be supposed that the degree of intimacy is high
if the degree of smiling of the face is high, accordingly the
ranking is automatically raised, so that the convenience of
use is good.

The decision as to the degree of smiling of the face in this
variant embodiment is made during smiling face detection.
On the basis of data corresponding to the region of a face of
a person that has been specified in the through image data,
the CPU 20 makes a decision as to whether or not this face
is smiling. The explanation of this smiling face detection
processing will be omitted, since it is prior art technology. If
it has been decided that this face is smiling, then the CPU 20
also determines the degree of smiling of this smiling face.
The degree of facial smiling may, for example, be specified
in three steps: 2 (big laugh), 1 (medium laugh), and 0
(smile). The CPU 20 raises the ranking by one level above
the normal ranking when the degree of facial smiling is 2.

An Eighth Variant Embodiment

In the cooperative photography type #1 described above,
it would also be acceptable for the photographic conditions
to be different, such as for the focal distance of the “parent
machine” to be longer than the focal distance of the “child
machine”. For example, if the focal distance of the “parent
machine” is equivalent to 85 mm, the focal distance of the
“child machine” may be equivalent to 35 mm. This avoids
the image photographed by the electronic camera 1 on the
“parent machine” side and the image photographed by the
electronic camera 1 on the “child machine” side undesirably
looking too much like one another. And it is arranged to use
the white balance adjustment value employed by the elec-
tronic camera 1 that is performing “wide” photography (in
this example, this corresponds to 35 mm) as the white
balance adjustment value used by the other electronic cam-
era 1.

Since generally there is more color information in the
photographic scene in the case of “wide” photography than
in the case of “zoom” photography, accordingly a more
appropriate white balance adjustment value is obtained. By
using this white balance adjustment value in common on
both the “parent machine” and the “child machine”, it is
possible to photograph a better set of hues with both of the
electronic cameras 1, as compared to the case in which
different white balance adjustment values are used. This type
of control is appropriate when performing cooperative pho-
tography of the same photographic subject at approximately
the same time point.
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Furthermore, if the focal distances are controlled to be
different between the “parent machine” and the “child
machine”, then it would also be possible to ensure that the
shutter speeds are the same between the “parent machine”
and the “child machine”. This type of setting of the image
capture conditions is an appropriate setting during coopera-
tive photography of the same photographic subject that is
moving, at approximately the same time point. For example,
it is possible to acquire simultaneously both an image in
which the photographic subject is stationary and an image in
which the photographic subject is moving. Moreover, if
control is performed to set the same focal distance between
the “parent machine” and the “child machine”, then it would
also be possible to arrange to perform control of the aperture
openings so that they are different between the “parent
machine” and the “child machine”. This type of setting of
the image capture conditions is an appropriate setting during
cooperative photography of the same photographic subject
at approximately the same time point, and, for example, may
be applied to acquire images with different levels of blurring
simultaneously. Due to this the user is able to select the
image that he desires, after photography. If control is per-
formed to set the same focal distance for both the “parent
machine” and the “child machine”, then it would also be
possible to arrange to set the shutter speeds so that they are
different between the “parent machine” and the “child
machine”. This type of setting is an appropriate setting
during cooperative photography of the same photographic
subject that is moving, at approximately the same time point.
For example, it is possible to acquire simultaneously both an
image in which the photographic subject is stationary and an
image in which the photographic subject is moving. The
examples described above are only particular examples; it is
possible to implement various combinations of photographic
conditions between the “parent machine” and the “child
machine”, as desired. As examples of such photographic
conditions, as described above, the photographic optical
system magnification ratio, the shutter speed, the aperture
value, the sensitivity, the color adjustment processing infor-
mation, and so on may be cited.

A Ninth Variant Embodiment

In the cooperative photography type #2 described above,
an example was explained in which sequential shooting
photography was performed while the release button 23a
was operated continuously by being depressed. Instead of
this, it would also be acceptable to arrange to perform
sequential shooting photography from when the release
button 23a is operated by being depressed until a predeter-
mined time period (for example ten seconds) has elapsed. In
this case, in the step S206 (FIG. 18), the CPU 20 reaches an
affirmative decision when the elapsed time from the affir-
mative decision in the step S202 (or S212) reaches the
predetermined time period described above.

A Tenth Variant Embodiment

Or it would also be acceptable to arrange to perform
sequential shooting photography from when the release
button 23a is operated by being depressed until the number
of sequential shots reaches a predetermined number of shots,
for example thirty shots. In this case, in the step S206, the
CPU 20 reaches an affirmative decision when the number of
sequentially shot frames from the affirmative decision in the
step S202 (or S212) reaches the predetermined number of
frames described above.
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An Eleventh Variant Embodiment

Instead of recording the sequentially shot photographic
images described above as still images, it would also be
acceptable to arrange to record them as a video file (i.e. as
a moving image). Furthermore, it would also be acceptable
to arrange for one of the electronic cameras 1 to record as a
still image, and for the other of the electronic cameras 1 to
record as a moving image.

A Twelfth Variant Embodiment

While, during photography with one of the electronic
cameras 1, it is arranged for the other of the electronic
cameras 1 to wait for photography, it would also be accept-
able to arrange for sound recording to be performed during
this waiting for photography. In this case, the CPU 20 starts
to capture sound for sound recording with the mike 26 if an
affirmative decision is reached in the step S201, and con-
tinues to capture sound until an affirmative decision is
reached in the step S211.

The CPU 20 sends a command to the audio processing
circuit 25, and causes it to amplify the audio signal captured
by the mike 26 and then to convert it into digital audio data.
And the CPU 20 includes information specifying that this is
audio obtained by sound recording during pairing formation
in a header region (i.e. in a tag region) within the audio file.
Moreover, the CPU 20 sends a command to the memory card
interface 21, and causes it to record this audio file upon the
storage medium 51. The information specifying that this is
audio sound recorded during pairing formation includes
identification information for the opposite party in the
pairing, and sound recording time point information that is
based upon the counted time after time matching. It should
be understood that, instead of the CPU 20 recording the
information specifying that this is audio recorded during
pairing formation in the header region of the audio file, it
would also be acceptable for the CPU 20 to record it as a
separate file that is correlated with the audio file.

A Thirteenth Variant Embodiment

While, in the explanation given above, in the case of
“camera contact”, it is arranged to determine which is the
“parent machine” and which is the “child machine” on the
basis of the “upper” versus “lower” decision, it would also
be acceptable to arrange to determine which is the “parent
machine” and which is the “child machine” on the basis of
a “left” versus “right” decision. In this case, for example, in
the step S25 (FIG. 6), the CPU 20 performs “left side”
decision processing. This “left side” decision is a decision as
to which of the electronic cameras 1 is positioned on the left
side when the electronic cameras 1 come into mutual
contact; in this variant embodiment, when viewed from the
rear of the electronic cameras 1, the side that is positioned
in the direction of the left hand is taken as being the “left”
side.

The CPU 20 arrives at the “left side” decision by referring
to a decision table such as shown by way of example in FIG.
20, on the basis of the direction of gravity based upon the
detection signal from the attitude sensor 24, and on the basis
of contact electrode information based upon the signal from
the communication control circuit 22. As an example, a case
will be explained in which the electronic camera 1 is held in
a vertical position (i.e. with its right side downwards), and,
on its surface on which the release button 23a is provided,
camera contact is made with the left side of the other
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electronic camera 1 (this being in an upright position). Since
the direction of gravity for the electronic camera 1 is towards
the transmit/receive electrode 224 and its contacting elec-
trode is the transmit/receive electrode 224, accordingly the
CPU 20 reaches a decision of “left”. In this variant embodi-
ment #13, the machine for which “left” has been decided is
taken as being the “parent machine”, while the machine for
which “right” has been decided is taken as being the “child
machine”. On the other hand, since the direction of gravity
for the other electronic camera 1 that has come into contact
with the electronic camera 1 described above is towards the
transmit/receive electrode 22¢ (since this other camera 1 is
in the upright position) and the contacting electrode is the
one on its left side (i.e. is the transmit/receive electrode 22¢),
accordingly the CPU of that other electronic camera 1
reaches a decision of “right”. When a decision of “left” has
been made, then the CPU 20 reaches an affirmative decision
in the step S25, and the flow of control is transferred to the
step S16. But if a decision of “left” has not been made, then
the CPU 20 reaches a negative decision in the step S25, and
the flow of control is transferred to the step S20.

A Fourteenth Variant Embodiment

With regard to the time matching during pairing (the steps
S27 and S28 of FIG. 6), an example has been explained in
which the time point on the “child machine” is matched to
the time point on the “parent machine”. Instead of this, it
would also be acceptable to arrange to perform matching to
the one among the times of the “parent machine” and the
“child machine” that is the earlier, or to perform matching to
a one thereof that is provided with a function of correcting
its time on the basis of a standard radio wave that it receives.

A Fifteenth Variant Embodiment

In the explanation given above, it is arranged for the CPU
20 to terminate the pairing automatically in any one or more
of the following cases: if the vacant capacity of the storage
medium 51 is less than the predetermined vacant capacity;
if information to the effect that the vacant capacity of the
storage medium 51 on the side of the other electronic camera
1 is less than the predetermined vacant capacity has been
acquired by communication; if the remaining capacity of the
battery 52 is less than the predetermined remaining capacity;
or if information to the effect that the remaining capacity of
the battery 52 on the side of the other electronic camera 1 is
less than the predetermined remaining capacity has been
acquired by communication. In addition to these, it would
also be acceptable for the CPU 20 to terminate the process-
ing of FIG. 6 directly if the vacant capacity of the storage
medium 51 at the time point just before the start of the
processing of the step S11 of FIG. 6 is less than some
predetermined vacant capacity, or if the remaining capacity
of the battery 52 is less than some predetermined vacant
capacity at the time point just before the start of the
processing of the step S11 of FIG. 6.

Moreover, it would also be acceptable for the CPU 20 that
has received a communication request (in the step S17) to
terminate the processing of FIG. 6 without sending any
reply, if at the time point just before sending a reply (the step
S18) the vacant capacity of the storage medium 51 is less
than some predetermined vacant capacity, or if the remain-
ing capacity of the battery 52 is less than some predeter-
mined vacant capacity at the time point just before sending
a reply (the step S18). According to this variant embodiment
#15, it is possible to avoid the occurrence of the situation
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that it becomes impossible to record upon the storage
medium 51 during pairing formation, or that operation
becomes impossible due to depletion of the battery 52
during pairing formation.

A Sixteenth Variant Embodiment

In the first embodiment described above, as one example
of registration of an external device with which a pairing is
to be established, an example was explained in which the
“face” of a person using an external device was registered.
Instead of this, it would also be acceptable to arrange to
register the name or the like of an external device. In this
case, instead of displaying a “paired person setting” screen
(FIG. 5) upon the LCD monitor 17, the CPU 20 will display
an “external device setting” screen. The CPU 20 displays a
list of external devices upon this “external device setting”
screen, instead of thumbnail images of “faces”. This external
device list, for example, may include the names or type
numbers, or their IDs or the like of external devices.

The CPU 20 sets an external device shown by a check
mark similar to the one in FIG. 5 as an external device to be
established as an opposite party in a pairing. And the CPU
20 establishes a pairing if the condition is satisfied that the
ID included in information returned in response to a com-
munication request (the step S11 of FIG. 6) and the ID of an
external device that has been set using the “external device
setting” screen agree with one another.

It should be understood that while an example has been
explained in which a decision is made as to whether or not
the ID included in the information returned in response to
the communication request (the step S11) agrees with the ID
of an external device that has been set using the “external
device setting” screen in this variant embodiment, it would
also be acceptable to arrange for this step to be varied
according to requirements. For example, a circuit structure
may be adopted in which supply of power to the commu-
nication control circuit 22 is always provided. And it may be
arranged for the CPU 20 to decide that the external device
is not started, or that its power supply is off if no reply can
be detected from any external device that is set by “external
device setting”, and to transmit via the communication
control circuit 22 a signal that causes the external device to
start up or its power supply to be turned on. And, having
made a decision that the external device is in a state in which
it can operate on the basis of information that is returned
from the external device after it has started to the effect,
when it can operate, the CPU 20 causes a pairing to become
established. The CPU 20 makes this decision as to whether
or not the external device is in a state in which it can operate
by receiving from the external device information as to
whether or not contact by the user to the casing of the
external device or the like has been detected by the contact
sensor provided to that casing, or information as to whether
or not operation of the external device by the user has been
detected. It should be understood that it would also be
acceptable to arrange to employ the transmission/reception
electrodes 225 through 22e that are provided to the external
device as contact sensors.

Furthermore, the variant embodiment of this communi-
cation request (in the step S11) can also be applied to the
embodiment described above in which an example of reg-
istering the “face” of a person using an external device was
explained. In concrete terms, it will be acceptable to arrange
for the CPU 20 to recognize a face for which the user has
performed photograph registration in an image displayed
upon the LCD monitor 17, and to turn the power supply to
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the opposite party electronic camera ON via the communi-
cation control circuit 22 when, for example, the OK switch
23 is depressed. Furthermore, as shown in FIG. 5, it will be
acceptable to arrange for the CPU 20 to start, via the
communication control circuit 22, an electronic camera that
is possessed by a person for whom the check box on the
paired person setting screen is checked. In this case, since in
some cases it is unclear whether or not the person for whom
the check box is checked is nearby, it will be acceptable to
arrange to perform this communication by setting the com-
munication distance to within 10 m to 100 m. Moreover, if
a viewfinder that recognizes the photographic field is pro-
vided to the electronic camera 1, it would also be acceptable
to arrange for face identification to be performed upon the
image that is displayed in this viewfinder instead of per-
forming face identification upon the image that is displayed
upon the LCD monitor 17.

The starting of the power supply of the opposite party
electronic camera 1 due to a pairing request is not to be
considered as being limited to the case of face identification
described above, but may also be applied to the cases of
human body communication or camera contact. In this case,
in order to recognize that this is not mere hand clasping or
a pairing request but is camera contact, it would be accept-
able to arrange to utilize the OK switch 23/ or to arrange for
the power supply of the opposite party electronic camera 1
to be turned ON via the communication control circuit 22,
if the time period of hand clasping is continued for, for
example, three seconds or more, or if the predetermined time
period for camera contact is continued for, for example,
three seconds or more. It should be understood that, in this
case, it does not matter whether the power supply of the
electronic camera 1 is in the ON state or is in the OFF state.
The electronic camera 1 and the other electronic camera 1
may be built so that power is supplied to their communica-
tion control circuits 22 even when their main power supplies
are in the OFF state. And, in the electronic camera 1, the
various sections that make up the electronic camera 1 may
be caused to start by the main power supply being turned
ON, when human body communication or camera contact
has been detected by the communication control circuit 22.

A Seventeenth Variant Embodiment

Furthermore, in the embodiment described above, an
example was explained in which pairing was established
under the condition that “face identification” was performed
after the CPU 20 established communication with the other
electronic camera 1. Instead of this it would also be accept-
able to adopt a structure in which communication with the
other electronic camera 1 is started after “face identification”
is performed before establishing communication during set-
ting of the paired mode. In this case, as in the embodiment
described above, before starting communication with the
external device, it would be acceptable for any single pairing
formation condition from among the plurality of pairing
formation conditions to be set in advance; and it would also
be acceptable for no pairing formation condition to be set.
As described above, in the case of “face identification”,
along with reproducing and displaying the through image
that is used for “face identification” upon the LCD monitor
17 in real time, the CPU 20 also displays a display of a frame
or the like that indicates this “face” as superimposed upon
the through image. It would be acceptable to arrange for the
CPU 20 to start communication automatically in this state
and to establish a pairing; or it would also be acceptable to
start communication and to establish a pairing in the state in
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which “face identification” has been performed and more-
over the OK switch 232 has been operated by being
depressed.

Furthermore, if a plurality of “faces” have been identified,
along with displaying a frame that indicates each of the
“faces”, the CPU 20 selects the frame that corresponds to the
largest face (i.e. the one that occupies the greatest proportion
of the display screen), and displays that frame in a different
mode from the other frames (i.e. with different luminance or
color). When the cruciform switch 23g is operated, the CPU
20 changes over the display of this selection frame to the
frame that surrounds the “face” positioned in the direction of
that actuation. The CPU 20 starts communication with the
external device having an ID corresponding to the “face”
that corresponds to the frame that is selected at the time
point that the OK switch 23/ is operated by being depressed,
and establishes a pairing therewith.

An Eighteenth Variant Embodiment

Furthermore while in the embodiment described above an
example has been explained in which one from among a
plurality of pairing formation conditions is set in advance
before communication with an external device starts, it
would also be acceptable to arrange for it not to be abso-
lutely necessary to set the pairing formation condition before
communication starts. For example it may be arranged for
the CPU 20 to perform at least one of processing of “face
identification”, “hand clasping”, and “camera contact” if the
paired mode is set by operation of the mode switch 23d. If
the CPU 20 has detected either “hand clasping” or “camera
contact” via the communication control circuit 22, then it is
arranged for it to start communication with the other elec-
tronic camera 1 automatically, and to establish a pairing.

Furthermore, it would also be acceptable to arrange to
start communication automatically with the other electronic
camera 1, and to establish a pairing if the CPU 20 has
detected “hand clasping” or “camera contact” even though
the pairing formation condition is for example set to normal.
It should be understood that, in these cases, instead of
automatically starting communication, it would also be
acceptable to arrange for the CPU 20 to display on the LCD
monitor 17 a query to ask whether or not it is acceptable to
establish a pairing if it has detected “hand clasping” and
“camera contact”, and to start communication if the OK
switch 23/ is operated by being depressed. According to this
variant embodiment, as appropriate, the CPU 20 may estab-
lish wireless communication with that external device for
which it has decided that the intensity of the received signal
detected by the wireless communication circuit is the high-
est, and may establish a pairing with that external device.

A Nineteenth Variant Embodiment

In the embodiment described above, an example was
explained in which the paired mode automatically ended in
accordance with the setting of the pairing OFF timer. Instead
of this, it would also be acceptable to arrange to set the time
period for remaining in the paired mode according to the
time period of “hand clasping”. As described above, the
communication control circuit 22 has a human body com-
munication function of performing communication via the
human body upon a command from the CPU 20. The CPU
20 measures the time period of “hand clasping” via the
communication control circuit 22, and sets the time period
for remaining in the paired mode according to the measured
time period. Moreover, in this case, it would be acceptable
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to arrange for the CPU 20 to terminate the pairing, which-
ever comes earlier: paired mode cancellation operation to
terminate the pairing, and elapsing of the time period for
remaining in the paired mode as determined by the “hand
clasping” time period.

Furthermore, it would also be possible to set the time
period for remaining in the paired mode according to the
time period of “camera contact”. As described above, the
CPU 20 detects whether or not the two electronic cameras 1
have come into direct contact via the transmission/reception
electrodes 224 through 22e¢ provided to the casing of the
electronic camera 1, and via the communication control
circuit 22. The CPU 20 measures the time period of direct
contact between the two electronic cameras 1 via the com-
munication control circuit 22, and sets the time period for
remaining in the paired mode according to this measured
time pairing. Moreover, in this case, it would be acceptable
to arrange for the CPU 20 to terminate the pairing, which-
ever comes earlier: paired mode cancellation operation to
terminate the pairing, and elapsing of the time period for
remaining in the paired mode as determined by the “camera
contact” time period. Furthermore, it would also be accept-
able to set the time period for remaining in the paired mode
according to the time period of “camera contact”.

A Twentieth Variant Embodiment

Other than the wireless communication being performed
by transmitting and receiving radio waves, it would also be
acceptable for it to be performed by transmission and
reception of infrared light. Moreover, although the example
of electronic cameras 1 has been explained, the present
invention could also be applied to cameras of other types
than electronic cameras 1, or to electronic devices of other
types, such as portable telephones, video cameras, music
players, or the like.

A Twenty-First Variant Embodiment

While, in the above explanation, an example with a single
“parent machine” and a single “child machine” has been
explained, it would also be acceptable to make it possible to
establish a pairing between a single “parent machine” and a
plurality of “child machines”.

The Second Embodiment

A second embodiment of the present invention will now
be explained with reference to the drawings. In the following
explanation, the same reference symbols will be appended to
structural elements that are the same as ones in the first
embodiment, and the explanation will concentrate upon the
points of difference. Features that are not particularly
explained are the same as in the first embodiment.

An embodiment is explained in which the invention of the
present application is applied to image reproduction by a
digital still camera (hereinafter termed a DSC or an elec-
tronic camera). While in this second embodiment the expla-
nation cites an example of an electronic camera of the
compact type, it could also be a single lens reflex type or an
electronic camera of some other type. The physical structure
of the electronic camera of this second embodiment is the
same as the structure of the electronic camera of the first
embodiment shown in the block diagram of FIG. 1. It should
be understood that parts and circuits of the camera that do
not have any direct relationship to image reproduction are
not shown in the figures, and explanation thereof is omitted.
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Along with an image reproduction program that will be
described hereinafter being included in the programs for
execution by the CPU 20 stored in the flash memory 19, data
for reference as explained in connection with the first
embodiment is also stored. Along with controlling opera-
tions of the electronic camera 1 of various types such as
image capture, exposure, focus adjustment (AF), image
display and so on as explained in connection with the first
embodiment, the CPU 20 also controls image reproduction
by executing this image reproduction program that will be
described hereinafter.

A memory card 51 is installed to a memory card interface
21 via a connector (not shown in the figures). This memory
card interface 21 performs writing of data for images and for
information of various types upon the memory card 51, and
performs reading in of data for images and for information
of various types from the memory card 51. While in this
second embodiment, by way of example, a memory card 51
is explained that internally houses semiconductor memory,
it would be possible to use a recording medium of any type
that can record data for images and information of various
types. A communication control circuit 22 performs wireless
communication via an antenna 22a with external devices,
including other electronic cameras. Moreover, as explained
in connection with the first embodiment, the communication
control circuit 22 is endowed with a human body commu-
nication function of communicating via the human body.

An OK switch 23/ of the operating members 23 is also
used as a release button for another electronic camera that is
in a relationship of pairing with this camera. When a mode
of remote control photography with another electronic cam-
era, i.e. a paired relationship, is established, then a release
signal is sent to that electronic camera via the communica-
tion control circuit 22 when the OK switch 23% is operated
by being depressed, and photographic operation is executed
by that electronic camera.

In this electronic camera 1 according to the second
embodiment, the CPU 20 performs communication with the
other electronic camera that has approximately the same
structure as this electronic camera, and establishes a state
(hereinafter termed the “paired state”) in which collabora-
tive photography can be performed by the plurality of
cameras. In concrete terms, one among this electronic cam-
era 1 and the other electronic camera transmits a command
and data to the other, and the paired state becomes estab-
lished upon the satisfaction of certain predetermined condi-
tions that will be described hereinafter after the electronic
camera that receives these returns a reply to the electronic
camera that was the origin of transmission of the command
and communication is established.

As explained in connection with the first embodiment, in
this second embodiment as well, the user is able to select
from among the four types of pairing formation condition
“normal”, “face identification”, “hand clasping”, and “cam-
era contact”. The processing for selecting a pairing forma-
tion condition is the same as in the first embodiment. It
should be understood that, in this second embodiment, if
pairing has become established under the condition “nor-
mal”, then the electronic camera on the side that initially
transmits a command and data is taken as being the “parent
machine”, while the electronic camera on the side that
receives them is taken as being the “child machine”.

It should be understood that, in this second embodiment,
a paired folder is created each time a pairing with another
electronic camera is established and paired photography is
performed with that other electronic camera. Due to this,
naturally a plurality of paired folders may be present.
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Among these paired folders, in some cases several have the
same opposite party in pairing in common, and in some
cases their opposite parties in pairing are different; and in
some cases, although several have the same opposite party
in pairing, their time points of photography (including their
dates of photography) are different. Identification informa-
tion for the opposite party in pairing, photographic time
point information, folder sharing setting information and so
on are recorded in the properties of each paired folder.

In this second embodiment, the operation for cooperative
photography during pairing is the same as the operation for
cooperative photography that has been explained in connec-
tion with the first embodiment and the variant embodiments
described above. In other words, the CPU 20 executes
photographic operation when operation of the release button
23a (refer to FIG. 2) takes place during pairing formation.
During paired photography, while the same photographic
subject is photographed by the plurality of electronic cam-
eras that are in the paired relationship, communication
between the cameras is mutually performed and the photo-
graphic conditions are varied a little at a time, in order for
the resultant images not to resemble one another too closely.
For example, if one of the electronic cameras is set to wide
angle, then the other electronic camera is automatically set
to telephoto, in other words, the zoom ratio is somewhat
altered. In this case, by communication between the elec-
tronic cameras, the electronic camera that is equipped with
the higher zoom ratio is set to telephoto, while the electronic
camera that is equipped with the lens that can perform
photography at a wider angle is set to wide angle. And, since
the wide angle electronic camera provides more color infor-
mation, accordingly, along with performing white balance
control on the basis of the image from the electronic camera
that is set to wide angle, also common white balance control
is performed by feeding back the information from this
camera to the other electronic camera that is set to telephoto.

Furthermore, the sensitivity and the shutter speed are
controlled between this plurality of electronic cameras that
are in a paired relationship, and, along with a high shutter
speed being set for one of the electronic cameras, a low
shutter speed is set for the other electronic camera, so that
a photographic subject that is moving or the like can be
photographed simultaneously by both cameras in a tasteful
manner. In portrait photography, photographic guiding is
performed so that it is possible to perform photography from
somewhat different angles. In other words, face recognition
is performed upon the through image, and guidance is
performed by audio and by a monitor image so that each of
the cameras performs photography at a different angle, such
as slantingly from the right front and slantingly from the left
front, or from the front and from the side, or the like.

Furthermore, during paired photography, photography in
unison is performed by performing communication between
the plurality of electronic cameras that are in the paired
relationship. In other words, it is made possible to perform
photography over a long time period by performing pho-
tography while spacing the time points of photography apart
from one another. In the case of movie photography it is
possible to perform photography of moving images succes-
sively from different photographic angles by subsequently
performing movie photography with the other electronic
camera on a so called “mutual catch ball” basis after movie
photography has been performed by one of the electronic
cameras. In a similar manner in the case of still image
photography as well, after one or a plurality of still images
have been photographed by one of the electronic cameras,
subsequently, by performing photography of one or a plu-
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rality of still images with the other electronic camera, still
image photography is performed on a so called “mutual
catch ball” basis, so that it is possible to provide a slide show
of a series of images that have been photographed by the
plurality of electronic cameras during image reproduction.

Next, a method will be explained for reproduction of
images that have been photographed as described above by
the plurality of electronic cameras during pairing formation,
and that have been recorded upon the recording medium 51.
It should be understood that while in this embodiment an
example is shown of reproducing the images upon an
electronic camera 1, the reproduction of images that have
been photographed in the paired state is not limited to being
performed upon an electronic camera 1; it would also be
acceptable to arrange to perform reproduction processing as
explained below on a personal computer (hereinafter termed
a “PC”) by transferring the images that have been photo-
graphed in the paired state to the PC. Or it would also be
acceptable to perform the reproduction processing described
below upon a digital photo frame (hereinafter termed a
“DPF”) by transferring them to the DPF.

FIG. 21 is a flow chart showing the image reproduction
program of this embodiment. When a reproduction mode is
selected with the mode switch 234 of the operating members
23, then the CPU 20 starts executing the image reproduction
program shown in FIG. 21. In a step S401, the CPU 20
displays a “folder display” screen upon the LCD monitor 17,
and shows all of the image folders that are subjects for
reproduction. These image folders that are subjects for
reproduction are all of the image folders that are recorded on
the memory card 51 of this electronic camera 1, and also the
paired folders.

In a step S402, the CPU 20 determines whether or not a
paired folder has been selected by folder selection operation
with the cruciform switch 23g and the OK switch 23/ of the
operating members 23. If a paired folder is not selected, then
the flow of control proceeds to a step S403 and the CPU 20
reads out the image files in the folder that has been selected
and displays them on the LCD monitor 17. It should be
understood that the reproduction processing for images that
are recorded in a folder other than a paired folder, in other
words the reproduction processing for images other than
images that have been photographed by paired photography,
is performed by reproduction processing according to a prior
art method, and accordingly explanation thereof will here be
omitted.

On the other hand, if a paired folder has been selected,
then the flow of control is transferred to a step S404, in
which the CPU 20 reads in the paired photographic image
data recorded in the paired folder on the electronic camera
that is the opposite party in the pairing. And the CPU 20
stores the pair of this paired photographic image data that
has been read in and the paired photographic images that are
recorded in the paired folder of this electronic camera 1 itself
in the RAM 18 (refer to FIG. 1) together as a paired image
group. As described above, in image data that has been
photographed by paired photography, identification infor-
mation for the opposite party in the pairing (the camera 1D
or the like) and photographic time information are recorded
in the header region of the image files. Accordingly, the CPU
20 reads in the paired photographic images from the elec-
tronic camera that is the opposite party in the pairing on the
basis of this information.

As described above, a paired folder is created each time
a paired relationship becomes established with the other
electronic camera and paired photography is performed with
that other electronic camera. Due to this, it is naturally
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possible for a plurality of paired folders to be present. With
a plurality of paired folders, in some cases the opposite party
in the pairing is the same and in some cases the opposite
parties in the pairing are different, and also, in some cases,
even though the opposite party in the pairing is the same, the
plurality of paired folders have different time points of
photography (i.e. different dates). Identification information
for the opposite party in the pairing, information about the
time point of photography, information about folder sharing
settings, and so on are recorded in the properties of the
paired folders.

The CPU 20 reads out the identification information for
the opposite party in the pairing and the time of photography
information from the properties of the paired folder that has
been selected as the subject for reproduction. And next the
CPU 20 performs communication with the electronic camera
that is the opposite party in the pairing and sends to it the
identification information of this electronic camera itself and
the photographic time point information of the paired folder
that is to be the subject for reproduction. And the CPU 20
requests the electronic camera that is the opposite party in
the pairing to perform a search for a paired folder having the
same time point or of almost the same time point as the
paired folder that is to be the subject of reproduction. The
electronic camera that is the opposite party in the pairing
then consults the properties of the paired folders that are
recorded in its memory and finds a paired folder correspond-
ing to the paired folder that is the subject for reproduction,
in other words a paired folder whose identification informa-
tion and time point of photography agree with those of the
opposite party in the pairing, and transmits the paired
photographic image data included in this paired folder that
has been found to the electronic camera that was the source
of the request.

It should be understood that identification information for
the opposite party in the pairing and photographic time point
information are also recorded in the header region of each of
the sets of paired photographic image data. The CPU 20
reads out this information and sends to the electronic camera
that is the opposite party in the pairing the identification
information of this electronic camera itself and the photo-
graphic time point information of the image that is to be the
subject for reproduction, and requests the electronic camera
that is the opposite party in the pairing to perform a search
for a paired photographic image having almost the same
photographic time point as the paired photographic image
that is the subject for reproduction. The electronic camera
that is the opposite party in the pairing consults the header
region of the paired image data recorded in its memory and
finds a paired photographic image corresponding to the
paired photographic image that is to be the subject for
reproduction, and transmits this data to the electronic camera
that was the source of the request. It should be understood
that it would be acceptable for the reading in of the paired
photographic image from the opposite party in the pairing by
the communication control circuit 22 to be performed by
wireless communication; or it could also be performed by
cable communication, i.e. by connecting via a communica-
tion cable to the electronic camera that is the opposite party
in the pairing.

Next, in a step S405, the CPU 20 determines whether or
not the images in the paired image group are images of a
person. In the case of reproduction of paired photographic
images in which a person has been photographed as the main
photographic subject, when reproducing images shot by a
plurality of electronic cameras in the order of time of
photography, the photographic angle changes frequently and
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sometimes the person is difficult to see. Reproduction of the
paired photographic images of a person all together for each
photographic angle will impart a somewhat more effective
natural feeling. Setting information specifying the photo-
graphic scene mode, for example “macro”, “scenery”, “por-
trait”, “night scene” or the like, is recorded in the header
regions of the image files. If the photographic scene mode is
“portrait”, then the CPU 20 decides that this is the image of
a person. Or, it would also be acceptable for the CPU 20 to
decide whether or not it is an image of a person by scene
analysis of the image itself.

In the case of reproducing paired photographic images in
which a person has been shot as the main photographic
subject, the flow of control proceeds to a step S406. Among
the paired photographic images from the plurality of paired
cameras that are stored in the folder of the paired image
group, the CPU 20 displays the images photographed by one
of the cameras, for example the “parent machine”, upon the
LCD monitor 17 in the order of time point of photography
at predetermined intervals, thus performing slide show
reproduction. And thereafter the CPU 20 displays the images
photographed by the other one of the cameras, for example
the “child machine”, upon the LCD monitor 17 in the order
of time point of photography at predetermined intervals,
thus performing slide show reproduction. By doing this, for
each photographic angle, it is possible effectively to provide
a slide show of a series of images that are matched to the
movement of the person during photography, so that it is
possible to implement more natural image reproduction.

On the other hand, if the paired photographic images are
not images of a person, then the flow of control is transferred
to a step S407. The CPU 20 simply displays the paired
photographic images photographed by the plurality of paired
cameras and stored in the folder of the paired image group
upon the LCD monitor 17 in the order of time point of
photography at predetermined intervals, thus performing
slide show reproduction. It should be understood that it
would be acceptable for the CPU 20 not to reproduce the
paired photographic images photographed by the plurality of
paired cameras in the order of time point of photography,
even if the paired photographic images are not images of a
person. In this case the CPU 20 may change the method of
reproduction so as to, at first, reproduce the paired photo-
graphic images photographed during pairing by one of the
paired cameras, for example by the “parent machine”, in the
order of time point of photography, and so as to, subse-
quently, reproduce the paired photographic images photo-
graphed during pairing by the other one of the paired
cameras, for example by the “child machine”, also in the
order of time point of photography. In this case, the repro-
duction method may be changed by a custom operation for
setting on a reproduction method menu, using the operating
members 23.

Furthermore, during the reproduction of the paired pho-
tographic images, sometimes it may happen that it feels
uncomfortable if a number of images of the same type of
scene are displayed successively. Thus, if there are images
with almost the same time point of photography, then the
CPU 20 uses images of one camera, for example images of
the “parent machine”, and then jumps to reproduce images
of the other camera, for example images of the “child
machine”. Moreover, it would also be acceptable to arrange
for the CPU 20 to identify an image for which the result of
image analysis is that the contour extraction amount is low
so that the image, whose image quality is poor, is determined
to be an image in which hand shaking is present, to employ
an image, among the images that were photographed at
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approximately the same moment, for which the contour
extraction amount is high, in other words an image for which
there is no hand shaking, and then to jump to reproduce the
image in which hand shaking is present. Or, it would also be
acceptable to arrange for the CPU 20 to perform smiling face
detection upon the images, and to employ that image for
which the smiling face level (i.e. the amount of smiling) in
the images that have been photographed at approximately
the same moment is the highest, and then jump to reproduce
an image whose smiling face level is lower. It would also be
possible to provide a custom setting in advance upon a menu
screen for setting whether or not to execute the reproduction
method of reproducing one among the plurality of paired
photographic images that were photographed at the same
moment in this manner, and then jumping to the remaining
images, or as to the details of the way this jumping is
performed (if it is performed) or the like.

It should be understood that, in the case of reproducing
the paired photographic images upon a PC or a DPF, the
CPU 20 may start the image processing program of FIG. 21
from the step S404, may read in the paired photographic
images from a plurality of electronic cameras in the step
S404, and may execute the processing of the steps S405
through S407 described above.

While, with the second embodiment described above, an
example has been shown in which a plurality of images are
recorded while being separated into folders or paired folders,
there is no need for the images necessarily to be separated
according to folders. For example, provided that the iden-
tification information for the opposite pairing in the pairing
and the paired photographic time point information are
recorded for each set of image data, then they may be
separated into one unit of paired image group on the basis of
this information. Furthermore, it would also be acceptable to
arrange to record all the paired photographic images in a
single paired folder, irrespective of the opposite parties in
the pairing and the paired photographic time points.

While an example has been shown in which the image
reproduction function according to the present invention is
provided to an electronic camera with the second embodi-
ment described above, it would also be acceptable to arrange
to provide the image reproduction function described above
to any image reproduction device that is provided with an
image capture function, in other words to an electronic
device such as a portable telephone device or a mobile PC
or the like.

It should be understood that the second embodiment
described above and its variant embodiments may be com-
bined in any combination of the second embodiment and the
variant embodiments.

According to the second embodiment described above
and the variant embodiments thereof, the following benefi-
cial operational effects may be obtained. First, when the
paired photography (i.e. collaborative photography or coop-
erative photography) is performed by the plurality of elec-
tronic cameras, and the CPU 20 reproduces the plurality of
images in which information related to the opposite party in
the paired photography (i.e. the opposite party in collabora-
tive photography or in cooperative photography) has been
recorded for each image, it is arranged for the plurality of
images that have been photographed by paired photography
by the plurality of electronic cameras at approximately the
same moment to be collected together as a paired image
group on the basis of the information related to the opposite
party in the paired photography and the photographic time
point information, and for the plurality of images included
in the paired image group to be reproduced in the order of
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their photographic time points, according to their time point
information. Accordingly, it is possible to reproduce a
plurality of images that have been shot by paired photog-
raphy by a plurality of electronic cameras successively in an
effective manner, and it is possible to recreate the movement
of a photographic subject during photography with good
fidelity.

Moreover, according to the second embodiment and the
variant embodiments thereof, it is arranged for the CPU 20
to reproduce those images that were captured by the second
electronic camera in the order of their photographic time
points after having reproduced those images, among the
plurality of images included in the paired image group, that
were captured by the first electronic camera in the order of
their photographic time points. As a result, for each of the
electronic cameras, it becomes possible to reproduce the
images in succession in accord with the intentions of the
photographer, and it is possible to recreate the movement of
the photographic subject for each of the electronic cameras
during photography with good fidelity.

According to the second embodiment and the variant
embodiments thereof, the CPU 20 makes a decision as to
whether or not the plurality of images that are included in the
paired image group are images that have been photographed
with a person as the subject. And, if it is decided that they
are images that have been photographed with a person as the
subject, then it is arranged for the CPU 20 to reproduce the
images that were captured by the second electronic camera
in the order of their photographic time points after having
reproduced those images among the plurality of images
included in the paired image group that were captured by the
first electronic camera in the order of their photographic
time points. On the other hand, if it has been decided that
they are images that have not been photographed with a
person as the subject, then it is arranged for the CPU 20 to
reproduce all of the images that are included in the paired
image group in the order of their photographic time points.

When a plurality of paired photographic images that have
been photographed with a plurality of electronic cameras
and with a person as the subject are simply reproduced in the
order of their photographic time points, then sometimes it
happens that they become difficult to see because the pho-
tographic angle changes rather frequently. However, accord-
ing to the second embodiment described above it is possible,
to some extent, to reproduce paired photographic images of
a person all together for each photographic angle, so that it
is possible to implement a slide show that gives a natural
feeling effectively along with the movement of the person
during photography. On the other hand, for paired photo-
graphic images of some subject other than a person, by
simply reproducing them in the order of their photographic
time points, it is possible to implement a slide show along
with the movement of the photographic subject during
photography.

According to the second embodiment and the variant
embodiments thereof it is arranged for the CPU 20 to select
and to reproduce only certain ones among them as images
for reproduction if there are a plurality of images that were
photographed at approximately the same time point among
the plurality of images that are included in the paired image
group. Accordingly, it is possible to prevent the trouble-
someness and unpleasantness of the same type of scene
being repeated several times.

According to the second embodiment and the variant
embodiments thereof, it is arranged for the CPU 20 to
perform contour extraction analysis upon a plurality of
images, among the plurality of images that are included in

20

25

40

45

55

52

the paired image group, that were photographed at approxi-
mately the same time point, and to select and to reproduce
as images for reproduction those images, among the plural-
ity of images that were photographed at substantially the
same time point, for which the contour extraction amount is
found to be great. As a result, it is possible to select and to
reproduce those images of good image quality in which the
amount of hand shaking is low.

According to the second embodiment and the variant
embodiments thereof, it is arranged for the CPU 20 to
perform smiling face detection analysis upon a plurality of
images, among the plurality of images that are included in
the paired image group, that were photographed at approxi-
mately the same time point, and to select and to reproduce
as images for reproduction those images for which the level
of smiling is found to be the highest. Accordingly, it is
possible to select and to reproduce those images in which
smiling faces have been photographed.

Furthermore, when applied to a personal computer or the
like, the image reproduction program described above may
be supplied via a recording medium such as a CD-ROM or
the like, or via a data signal such as the internet or the like.
FIG. 22 is a figure showing this situation. The personal
computer 400 receives supply of the program via a CD-
ROM 404. Moreover, the personal computer 400 has a
function of connection to a communication circuit 401. A
computer 402 is a server computer that supplies the program
described above, and stores the program on a recording
medium such as a hard disk 403 or the like. The commu-
nication circuit 403 is the internet, a communication circuit
such as personal computer communication or the like, or a
dedicated communication circuit or the like. The computer
402 reads out the program using the hard disk 403, and
transmits the program to the personal computer 400 via the
communication circuit 401. In other words, it transmits the
program via the communication circuit 401 as a data signal
via a carrier wave. In this manner, the program can be
supplied as a computer readable program product in various
formats, such as a recording medium or a data signal (carrier
wave) or the like.

The contents of the disclosures of the following patent
applications, upon which priority is claimed, are hereby
incorporated herein by reference:

Japanese Patent Application 2010-35,010 (filed on 19 Feb.
2010);
Japanese Patent Application 2010-35,013 (filed on 19 Feb.
2010);
Japanese Patent Application 2010-35,014 (filed on 19 Feb.
2010).

The invention claimed is:
1. An electronic device, comprising:
an operating unit that has an operation member to issue a
command in response to an operation of the operation
member;
a communicator capable of communicating with an exter-
nal device; and
a controller that executes a first operation when the
communicator is not in communication with the exter-
nal device based on the command and executes a
second operation when the communicator is in com-
munication with the external device based on the
command, the first operation being different from the
second operation, wherein:
the communicator comprises a first communicator and
a second communicator that is different from the first
communicator, and
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the controller performs a first control in which the
second communicator communicates with the exter-
nal device after the first communicator communi-
cates with the external device, and a second control
in which the second communicator communicates
with the external device without using the first
communicator.

2. The electronic device according to claim 1, wherein:

the controller cancels the communication with the exter-

nal device in response to the command when the
communicator is in communication with the external
device.

3. The electronic device according to claim 1, further
comprising:

an image capture unit that captures an image, wherein:

when the communicator is in communication with the

external device, the controller sends through the com-
municator image data having been captured by the
image capture unit before communication between the
communicator and the external device was established
so that a reproduction image according to the image
data is viewable on the external device, whereas the
controller performs viewing limitation of the reproduc-
tion image according to the command.

4. The electronic device according to claim 3, wherein:

the controller performs viewing limitation of the repro-

duction image according to the image data that is not
copied by the external device.

5. The electronic device according to claim 1, further
comprising:

a display capable of displaying an image, wherein:

the operating unit is disposed in a vicinity of the display.

6. The electric device according to claim 1, further
comprising:

a display that displays a plurality of menus a relating to a

pairing with the external device.

7. The electric device according to claim 6, further
comprising:

a selector that selects one of the plurality of menus.

8. A non-transitory computer-readable computer program
product containing a program for an electronic device that is
executed by a computer, the program comprising:

an instruction issuing a command in response to an

operation of an operation member;
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an instruction for communicating with an external device 45

through a communicator; and
an instruction for executing a first operation when the
communicator is not in communication with the exter-
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nal device based on the command and executing a
second operation when the communicator is in com-
munication with the external device based on the
command, the first operation being different from the
second operation, wherein:
the communicator comprises a first communicator and
a second communicator that is different from the first
communicator, and
the program enables the computer to execute one of an
instruction for performing a first control in which the
second communicator communicates with the exter-
nal device after the first communicator communi-
cates with the external device, and an instruction for
performing a second control in which the second
communicator communicates with the external
device without using the first communicator.
9. The computer-readable computer program product
according to claim 8, wherein:
the second operation comprises canceling the communi-
cation with the external device when the communicator
is in communication with the external device.
10. The computer-readable computer program product
according to claim 8, further comprising:
an instruction for sending through the communicator
image data having been captured by an image capture
unit before communication between the communicator
and the external device was established so that a
reproduction image according to the image data is
viewable on the external device when the communica-
tor is in communication with the external device,
wherein the second operation comprises performing
viewing limitation of the reproduction image according
to the command.
11. The computer-readable computer program product
according to claim 10, wherein:
the second operation comprises performing viewing limi-
tation of the reproduction image according to the image
data that is not copied by the external device.
12. The computer-readable computer program product
according to claim 8, further comprising:
an instruction for displaying a plurality of menus relating
to a pairing with the external device on a display.
13. The computer-readable computer program product
according to claim 12, further comprising:
an instruction for selecting one of the plurality of menus.

#* #* #* #* #*



